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PATENTS FOR NOT INVENTING. 

The constitutional authority for the patent laws of the 
United States rests on Section 8 of A-rticle 1 of the Consti- 
tution, which provides that Congress shall have power " to 
promote the progress of science and useful arts by securing 
for limited times to authors and inventors the exclusive right 
to their respective writings and discoveries." 

The section of the revised statutes which describes what 
inventioDsmay be patented carefully limits them to such as 
are new and useful, and the patentee must in all cases be the 
inventor or his heirs at law. This has been the policy and 
practice of the Patent Office from the beginning; and it 
would seem to be the only one authorized by the Constitu- 
tion. 

The House Committee on Patents, however, appear to 
think differently, as they have just reported back favorably 
Mr. Casey Young's bill (H. R. No. 3,041') offering patents to 
such as are not inventors, for the introduction of inventions 
which are not new. The bill reads as follows: 

"Be it enacted hy the Senate and House of Bepresentaiives of 
the United States of America in Congress assembled, That any 
person or persons who introduce from a foreign country any 
secret art, invention, or process useful and important to the 
public, and not patented there, and atthetime of application 
not understood in this country, may, upon payment of the 
fees required by law, and other due proceedings had as in 
the case of new inventions, obtain a patent therefor. And 
it is hereby declared that any secret art, invention, or pro- 
cess which has been used or practiced, unpatented, for the 
period of fifty years last past exclusively in the country 
where obtained, shall be deemed a secret in the meaning of 
this act." 

As was pointed out in the Scientific American, January 
31 last, this is a radical departure from the policy and pur- 
pose of all our patent legislation hitherto. 

The propriety of granting such great privileges is as doubt- 
ful as is the authority of Congress to do it. And it would 
certainly be a strange way to encourage progress in the use- 
ful arts to place inventors of what is new on a level with the 
mere importer of what is at least fifty years old. Who it is 
that desires the enactment of such a law, or for what reason, 
does not appear. 
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I THE PAGE PATENTS. 

LTudoubtedly some of the ablest decisions ever given in 
our courts have been those involving the validity of patents 
and questions of infringement. In such cases, the trials 
being in equity, and the proceedings never hastened, the 
lawyers generally have the most ample opportunity for 
thorough preparation, and the nicety with which they make 
hair-splitting distinctions often gives their arguments a most 
subtle flavor, provided their reasoning be equally close, and 
the reader or listener be not interested therein in the matter 
of dollars and cents. Speciousness and sophistry are 
nowhere else more cunningly introduced, and the courts 
need to exercise the utmost discrimination to hold the scales 
with So even a balance that exact justice will be done. 

Among the closely reasoned decisions in patent cases 
which the records of our courts have shown in late years, 
several which have been rendered by Judge Samuel Blatch- 
ford, of the United States Circuit Court for the Southern Dis- 
trict of New York, are particularly conspicuous for their keen 
analysis of the points in controversy, their close application 
of the law and the evidence, and the subtle reasoning by 
which conclusions have been reached that were oftentimes 
disappointing to all the parties concerned. The decision 
recently made by him relative to a petition for a rehearing 
in the Page patent case is a paper of this character. We 
have heretofore presented a pretty thorough exposition of 
the points originally at issue in the suit of the Western 
Union Telegraph Company against the Holmes Burglar 
Alarm Company, as well as the grounds on which were based 
the petition of the American Union Telegraph Company, 
and several railroad corporations, for a rehearing, after the 
decision in the original suit had been rendered, but before 
the filing of the interlocutory decree. The case in favor of 
the petitioners was presented by an imposing array of able 
counsel, but their prayer was denied by the court. In a de- 
cision filed on the 7th of May. 

In the original decree the validity of the Page patent was 
sustained as respects its 11th, 12th, and 13th claims, for the 
retractile spring, armature, and set spring, found in electro- 
telegraphic machines, and the defendant was declared to 
Infringe by " making and selling telegraphic burglar alarms 
in which a circuit breaker acts automatically to break the 
circuit, so that by the movement of an armature to and from 
an electro-magnet a bell is rapidly struck by a hammer, and 
which alarms contain the inventions covered by said three 
claims." Without going over all the points made by the 
petitioners, it will be sufficient to say that, although the de- 
fendant did not use the inventions named on long or main 
circuits, and their application by the defendant was some- 
what different from the way in which they are used in gene- 
ral telegraphing, yet the petitioners feared a decree would 
be issued which would enable the plaintiff, the Western 
Union Telegraph Company, to enjoin them from the use of 
somewhat s'lmilar devices in a quite different way, and for 
other purposes. It is no unusual result of a long-contested 
patent suit to find a successful plaintiff applying for injunc- 
tions against a much wider field of alleged infringers than 
he had first contemplated as coming within the scope of his 
patent, and making it appearthat the decision in his favor is 
far more general in its application than a strict legal con- 
struction of the language employed by the court would war- 
rant. Looking at the matter in this light, the piesentation 



of the petition, the offers to show pioof on points not fully 
presented in the original trial, and the able arguments made, 
will undoubtedly serve a fiseful purpose, even though the 
prayer of the petitioners- has been denied, for the manner in 
which the court suggests the limitations of the previous 
decree, defines the points upon which it was made, and 
refers to the record, will make it difficult for the plaintiffs 
to give it any wider application than in the matter of these 
burglar alarms, which the defendant has, except to a small 
extent, ceased to make in the way specified. 

The court, it is true, refuses to indicate what would be 
its decision incase suit was brought relative to infringement 
in an apparatus used for telegraphing on long or main cir- 
cuits, but, while pointing out that the petition is before the 
court from corporations not parties to the suit, who would 
have ample and proper opportunity to defend themselves 
when directly sued, when their new and additional evidence 
might be legitimately introduced, makes the following signi- 
ficant declaration: "It is quite sufficient to say that when- 
ever the defendant shall use what is suggested in connection 
with a long or main circuit for telegraphing, and shall be 
proceeded against for doing so, an issue will be raised which 
it will be proper then to consider, but that no siic7i issue has 
arisen." The court takes no cognizance of the proposed 
new evidence, and points out that it is in no way substan- 
tiated by oath whether there is any new evidence or not, or. 
"what knowledge or information is had or not had," that 
was not before in possession of the court; the offer is only 
as to a solicitor's "best knowledge and belief," and "the 
best knowledge, information, and belief of the solicitor may 
be none at all." The matters of fact and of law sought to 
be raised by the petitioners are declared to be not in issue 
in the suit, and it would bo a wrong to the plaintiff to con- 
sider them in any way to give such construction to the patent 
as does not legitimately arise from the record, and it is held 
that a new suit, where the petitioners are parties in interest, 
will afford the only opportunity to bring in these further 
issues, 

HONORS TO AN INVENTOR. 

The authorities of the city of Blois, France, have deter- 
mined to erect a monument to Denis Papin, an ingenious 
inventor of the seventeenth century, for whom it is claimed 
the honor of having made the first useful application of 
steam power. Whether this claim can be substantiated or 
not is doubtful, for, besides uncertainty as to the stories 
about Papin's inventions, there are prior inventors with 
more or less vague claims of the same kind. The difficulty 
of determining who is first with inventions of our own day 
and generation is increased immeasurably when a question 
of priority is raised as to devices two hundred and more 
years old. However, whether Denis Papin made the first 
steamboat or not, he was certainly an ingenious and useful 
inventor, who, with others, paved the way for the many 
useful applications of steam to industrial work since devised, 
and it is conceded on all sides that he at least invented the 
lever safety valve. His story is that, being a victim of re- 
ligious persecution, he left his native country, and, while 
living in Germany, about 1707, invented and constructed a 
steamboat, on which he and his family embarked, with the 
Intention of exhibiting it on the Weser and then taking it 
to England. His invention was destroyed by the Mariners' 
Guild of the Weser, who had the monopoly of navigating 
that river ; but his native town of Blois has now determined 
to erect a monument commemorating his inventive genius, 
and Mayor Chavigny writes to one of our daily newspapers 
asking the co-operation of America in honoring him. The 
Public Ledger properly adds: No injustice need be done 
Newco.nen, Savery, Watt, Fitch, Oliver Evans, Fulton, 
Stevens, or others who, within the next hundred years, rein- 
vented and improved engines and steamboats until really 
practicable and useful types of each were produced. Great 
inventions are almost always growths, the earlier stages of 
which can scarcely be recognized, but every one who helps 
them along is deserv'ing of a fair share of the honor too often 
paid only to the man who gives them the finishing touch. 
Without going into questions of priority, Blois has abundant 
reasons to honor the memory of the almost forgotten Denis 

Papin. 

* < t > > • 

THE ELECTRIC RAILWAY AN AMERICAN INVENTION. 

. On page 137, present volume of this paper, appeared illus- 
trations and descriptions of Siemens' electrical railway 
motor, which was operated at the Berlin Exhibition in 1879. 
Since that publication our attention has been directed to a 
similar plan described in the Scientific American as 
long ago as September 35, 1847, which reads as follows: 

Mr. Lilly and Dr. Colton, of Pittsburg, Pa., have in- 
vented a new method of railway propulsion, which is both 
novel and ingenious. The machine is a small locomotive, 
and is placed upon a circular railway, around which it is 
driven by electricity. The power is applied not to the loco- 
motive, but to the track, in a very curious manner. Two 
currents of electricity, negative and positive, are applied to 
the rails, and by them communicate to the engine. The 
latter is provided with two magnets, which, by a process of 
alternate attraction and repulsion, drive the car over the 
track: A piece of lead is placed on the locomotive, making 
in all a weight of ten pounds, and on the application of the 
battery,'the machine moved with astonishing rapidity up a 
plane inclined about five degrees. Heretofore the propel- 
ling power had been used on the car itself — in this instance, 
however, the power is placed on the rails, and an engineer 
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might remain in one town, and with liis battery send a loco- 
motive and train to any distance required. 

It would seem from the above that the idea of railway car 
propulsion by electricity was projected in this country 
more than thirty years before Mr. Siemens' motor was in- 
troduced to the public. 



PEOF. TICE'S THEORY OF CYCLONES. 

In reporting the results of his observations along the track 
of the tornado which proved so fatally destructive at Marsh- 
field, Missouri, Prof. Tice, of St. Louis, expresses the opin- 
ion that all such whirlwinds, so called, are electrical storms, 
not wind storms. There was, he says, no wind attending 
the Marshfield tornado. Among the evidence of the electri- 
cal nature of that storm he notes the fact that it destroyed 
every building which had a tin roof or which had any metal 
of any kind in its roof. In Marshfield, it passed directly 
over several buildings with shingle roofs, and tore to frag- 
ments others, not more exposed, which had metal roofs. A 
mill, situated over a quarter of a mile away from the center 
of the cyclone, had its iron chimney torn out and carried a 
long distance, while the mill itself suffered very little dam- 
age. The cupola of the public school building at Marshfield, 
which had a tin roof, was wrecked, but the building, which 
was roofed with sliingles, was not injured to any extent. 

Even more conclusive and remarkable, bethinks, were the 
phenomena manifested in connection with trees and shrub- 
bery. The bark was stripped from the trees and bushes not 
alone on those sides exposed to the force of the cyclone, but 
on all sides. The ends of the branches were not only de- 
nuded of their leaves and bark, but were rifted into fine 
fibers, so that they presented the appearance of little brooms. 
The active agent in such cases, he insists, was not wind, but 
electricity. Under its influence the sap under the bark was 
instantly converted into vapor or gas, expanding two thou- 
sand times in volume, and, as by an explosion, threw off the 
bark, shattered the trunk, and split the green twigs into 
fibers. That this is what took place is, he says, conclusively 
proved "by the fact that the dead and dry limbs and twigs 
were not affected, and though in immediate contact with 
green ones, remained intact." 

General evidence of the electtical character of all torna- 
does is found by Prof. Tice in the circumstance that, as a 
rule, they follow railroads and water courses, and either be- 
gin or expend their greatest energy upon them. 

This, however, may be only a matter of topography. 
Rivers and railways usually follow the easiest grades, and 
these would naturally be followed by wind rushes taking the 
same general direction. It is a noticeable fact, all the same, 
that the cyclone which destroyed Marshfield followed the St. 
Louis and San Francisco Railroad for a distance of 145 miles, 
and lapped up all the water in the ponds and rivers in its 
course from where it commenced in Arkansas to where it 
terminated in Missouri. 



NEW ATLANTIC SEAPORT IN FRANCE, 

BY GEORGE L. CATLIN, LATE U. S. COMMERCIAL AGENT, LA ROCHELLE. 

Prominent among the great public works projected by 
the French government, with a view to the commercial re- 
generation of France, is the construction of a new seaport at 
La Rochelle, at an estimated cost of 15,000,000 francs. 

Owing to the building of a dike across the present harbor 
of that city by Cardinal Richelieu, during the famous siege of 
1638, the accumulation of two centuries and a half's deposits 
of mud and sediment have so choked up the port that, with 
the exception of a channel twenty or thirty feet wide, it is 
bare at low water, necessitating a system of locks and 
basins constructed and maintained at great expense. 

La Rochelle has from her earliest days (she dates from the 
13th century) been renowned as an enterprising maritime 
city, and for two centuries previous to the war of secession 
her commerce with the United States,, especially in wines 
and brandies, was active and important. Even with the 
above mentioned and continually increasing disadvantages 
to contend with, she has continued to maintain extensive 
commercial relations with the principal ports of Western and 
Northern Europe. Two lines of steamers keep up regular 
and frequent communication with Bilbao and the Spanish 
iron mines in the Cantabrian Pyrenees; there are lines of 
steamers to Bordeaux, to Cardiff, to Newcastle, and large 
annual importations are also made from North Germany, 
Norway, and Newfoundland. With this spirit of commer- 
cial enterprise still struggling for recognition, it was not to 
be supposed that the Rochellais would remain inactive in 
face of the renewed impulse which the present spirit of 
French institutions imparts. 

After long consultation and careful scientific inquiry, it 
has been determined that but one sure method exists for ob- 
viating the present evil and restoring La Rochelle to her 
former maritime prestige, namely, the creation of a new port 
of entry within easy distance of the city, yet entirely inde- 
pendent of the harbor which Richelieu so effectually blocked. 

Fortunately, nature, seeming to have foreseen and pro- 
vided for this need, offers remarkable facilities for the 
construction of such a port about three-quarters of a mile 
north of the entrance to the present harbor, and at a point 
where communication with the city and the railroad system 
converging to it is easy and simple. At the point in ques- 
tion, known as the Mare (pond) d La Besse, there exists a 
natural inlet or depression which, by comparatively little 
labor, may be dug to the requisite depth and walled in by 
quays. This inlet opens upon a deep roadstead, known as 
the Pallice, completely sheltered from the sea by the islands 



of Re and Oleron, between which vessels must pass to enter 
it. When, on the one hand, one considers the facilities which 
this point, above all others on the French coast, offers for di 
rect communication in a straight unbroken course with New 
York and the other American seaports, without any of the 
dangers incident to channeL navigation; and, on the other 
hand, the fact that from La Rochelle direct lines of railway 
radiate to Paris, to the interior and east of France, to Bor- 
deaux, and to all points along the coast, both north and 
south, it will be seen at a glance that this grand undertak 
ing promises to prove proUfic in results to the commercial 
world. The work will be begun in June, 1880. 

■ ^ « • > — 

LEGISLATING ON COLOR BLINDNESS. 
The Legislature of the State of Connecticut has passed an 
act authorizing the State Board of Health to prepare rules 
and regulations for the examination and re-examination of 
railroad employes in respect to color blindness and visual 
power, and prescribes the method in which and the intervals 
at which such examinations shall be made. The act further 
makes provision for inflicting penalties on any railway com- 
pany employing persons who are not in possession of a cer- 
tificate from the examining board of their freedom from 
color blindness. The examiners may revoke the certificate 
at any time. The State Board is, in the month of May, to 
recommend two or more medical experts to make the ne- 
cessary examinations, and the Governor is to appoint two 
of these gentlemen on the following first of July. It is to 
be hoped that other States will adopt similar measures for 
protecting the traveling public against the dangers incident 
to the visual defect of railroad employes. 
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NEW YORK ACADEMY OF SCIENCES. 

[Continued from page 331.] 

The paper on the theory of cloud burets, by Mr. William 
Ferrel, of the United States Coast Survey, has an especial 
interest at this season of excessive meteorological disturb- 
ance in the West. Cloud bursts, Mr. Ferrel said, always 
occur in the interior of a tornado. The primary cause of a 
tornado is difference of density arising from difference of 
temperature between the internal central part and the sur- 
rounding parts of the atmosphere. This only occurs on an 
unstable state of the air, in which the temperature of the 
surrounding air decreases more rapidly with altitude than 
the interior ascending column. Since the interior ascending 
column diminishes with altitude less rapidly than the sur- 
rounding quiescent air, this interior part is much warmer, 
and, consequently, ascends very rapidly, and tile air from 
surrounding parts flows in below to supply the ascending 
current, as in the case of a chimney when the interior once 
becomes warmer than the surrounding air without. In ad- 
dition to this difference of temperature and density, the air 
must have an initial gyratory motion, almost imperceptible, 
it may be, at a short distance from the center, but as it is 
drawn in it runs into rapid gyrations near the center, just 
as in the case of water running through a small hole in the 
bottom of a basin of water. If the gyrations above and be- 
low had the same velocity, the violence of the gyrations and 
the pressure toward the center below would depend upon 
differences of temperature only between the interior and ex- 
terior parts. But on account of the great friction near the 
earth's surface, the gyrations are much retarded there, and, 
consequently, the centrifugal force which prevents the rush 
of the air, in some measure, toward the center. If the dif- 
ference of barometric pressure between the central and ex- 
ternal parts were 30 millimeters, and no centrifugal force 
below or friction to resist this pressure, according to the 
laws of spouting fluids the ascending current in the interior 
would be about 80 meters per second. If the gyrating 
velocity below were only one half as much as above, the 
centrifugal force would be only one-quarter as much, and 
supposing that this and friction were to resist one-half of 
the pressure below toward the center, we should still have 
residual pressure which would cause an ascending velocity 
of about 56 meters per second. 

This theoretical velocity is obtained upon no extravagant 
assumptions, and that such velocities do exist in tornadoes 
is confirmed by observations of their mechanical effects. It 
will only be necessary to refer to one well authenticated 
case of this sort, given in the Signal Service report, at 
Mount Carmel, 111., 1877. The ascending currents of a tor- 
nado carried a church steeple, gilded ball, and vane, 15 
miles. This must have been kept suspended in the air by 
the ascending currents 30 or 30 minutes. If saturated air at 
a temperature of 30° at surface ascends with a velocity of 50 
meters per second, rain to the amount of 1'3 millimeters per 
second falls from the first 3,000 meters of altitude — equiva- 
lent to 0'3 inch per minute, or 18 inches per hour. At such 
a rate, if the tornado could be kept over the same spot for a 
short time from any cause, it would be called a cloud burst. 

At higher altitudes than 3,000 meters it may be supposed 
that the vapor and rain is scattered out from the center and 
falls over a larger area. But rain may not only fall from 
clouds at this enormous rate, but an immense amount may 
be kept suspended in the air. Drops of O'l inch maybe 
kept suspended in the air by a current of about 33 feet per 
second. Of course, the amount of rain kept so suspended 
increases the pressure in the center, and so much diminishes 
the force and energy of the tornado. Our assumed velocity 
of 50 meters per second arises from a difference of pressure 
of less than 15 millimeters. Suppose, now, rain enough 
was contained in the cloud to reduce this difference to 5 
millimeters. This would require rain to the depth of 136 



millimeters, more than 5 inches. The difference of pressure 
of 5 millimeters yet remaining would give an ascending cur 
rent of about 33 meters per second, which is four times 
more than is necessary to keep the rain suspended in the air. 
If, now, for any reason, the whole system should be sud- 
denly broken up, as, for instance, when the tornado strikes 
against a mountain side, and the ascending current by 
which the 5 inches of rain is kept suspended is suddenly cut 
off, of course, the whole amount would drop to the earth in 
a short time. 

Lieutenant-Commander A. A. Michelson described some 
novel and interesting observations on sunlight seen through 
a narrow slit. As the width of the slit is diminished the 
diffraction bands spread out and separate, until finally noth- 
ing is seen but the central bright space. At -this stage the 
width of the slit is about one or two hundredths of a milli- 
meter. It will be observed that the light has acquired a 
faint bluish tint. If a Nlcol prism be placed between the 
slit and the eye, and the prism be rotated, it will also be 
found that the light shows traces of polarization. Further, 
when the light is faintest, the bluish tint is most decided. 
On still further diminishing the width of the slit, the bluish 
tint becomes more apparent, and on applying the Nicol 
prism the polarization is quite decided, the tint when the 
light is faintest being deep blue. When the width of the 
slit has been reduced to about O'OOl millimeter, the tint 
changes to violet, the polarization appears to be complete, 
and on turning the prism the tint becomes a more decided 
violet, until finally the light disappears. If the prism and 
the slit be interchanged, the same results follow in the same 
order as before. The material of which the edges of the 
slit are composed does not seem to affect the result. Slits 
made of iron, brass, and obsidian were employed. With 
the latter more perfect results were obtained than with the 
others, probably, however, because the edges were more 
perfect. 

This experiment, Mr. Michelson said, may be varied, and 
the results shown in a very striking manner, by using a 
double image prism, when the two images may be compared 
side by side. The experiments are trying to the eyes on ac- 
count' of the faintness of the light. The conditions under 
which the phenomena maybe best observed are: 1. The 
sun to be observed directly, holding the slit as close as pos- 
sible to the eye. 3. A double prism is to be employed, so 
that the faint and the bright images may be observed side 
by side. 3. The width of the slit should be between the 
one hundredth and one thousandth of a millimeter. 4. The 
edges of the slit should be as nearly perfect as possible 
The explanation has suggested itself that the polarization 
may be accounted for by considering that the greater part 
of the light which reaches the eye has been reflected from 
the edges of the slit. 

The fact that the plane of polarization is at right angles to 
the length of the slit would seem to confirm this. The ob- 
jections to this explanation are: First, that there should 
then be a difference in the behavior of different materials. 
Second, the polarization should be exhibited when the slit is 
wide as well as when it is narrow. These experiments seem 
to prove, first, that light in passing through a very narrow 
slit is partly or completely polarized in a plane at right 
angles to the slit; second, that such a slit allows the shorter 
waves of light to pass more freely than the longer ones. 

It is proper here to express our indebtedness, in making 
these gleanings, to the ample reports of the papers read, 
published by the New York Times, the only one of our 
great dailies that paid any attention to the meeting of the 
Academy. 

* I « I » — ■ . 

Tbe BerUn Fish Show. 

The International Fishery Exhibition, which opened in 
Berlin April 30, has proved a splendid success; and it is 
gratifying to read in the German and English reports that 
the exhibits sent out by the United States form in every re- 
spect the most remarkable collection in the Exhibition. The 
floating hatchery "Fish Hawk" attracts especial attention. 

In his opening address, the German Minister of Agricul- 
ture, Dr. Lucius, said that the Fisheries Society, through 
whose efforts the holding of the Exhibition was due, had met 
with the most obliging support, not only in Germany itself, 
but in nearly all the neighboring countries, and even in the 
furthermost zones of the earth. From the Baltic and the 
German Ocean, the ice bound seas of the north, from the 
coasts of Holland and England, from the Switzer lakes, from 
the exhaustless riches of the Mediterranean, from the Volga 
and the Black Sea, from North and South America, from 
the coasts of the far East, from India, China, Japan, and the 
Malay Archipelago— the fauna of the waters had been 
brought in rare and wonderful profusion, with an endless 
variety of pearls, shells, and corals. 

» r « I » ■ . 

A metallic Shon^er. 

For several hours, on the night of March 39, a fall of rain 
mingled with meteoric dust occurred at Catania, Sicily. The 
dust contained fragments of iron, either in a pure metallic 
state or in metallic particles surrounded by an oxidized crust. 
The fragments were of many shapes and sizes, and were 
readily attracted by the magnet. They only differed in size 
from a shower of aerolites. 

Such shows of meteoric dust are probably not infrequent, 
though it is seldom that they are so clearly indicated in 
southern lands. In high latitudes they are shown by fre- 
quent and well marked discolorations of the earth's snowy 
mantle in places where terrestrial dust is a practical iinpossi- 
bility. 
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NEW DRAUGHISUAN'S EASEL. 

It is well known that draughtsmen, engravers, lithogra- 
phers, and persons having similar occupations, suflfer very 
much on account of the cramped and unhealthy position 
they necessarily assume while working on an ordinary 
table. Mr. G. Boudriot, of Hagen, Germany, has invented 
an easel which avoids the most serious defects of the ordi- 
nary draughting table, and is very conve- 
nient. It can be adjusted to almost any 
desired position It is represented in the 
annexed engraving, taken from the Leipziger 
IWastrirte Zeitung. The drawing board is 
suspended from two sliding frames by ropes 
passing over pulleys on the top of the easel, 
and it is balanced by a ball weight attached 
to the ropes, as shown in the engraving. 

The board can be inclined at any desired 
angle by means of adjustable telescoping 
struts. The easel is jirovided with adjustable 
arms, carrying sliding carriages, from one of 
which a lamp is suspended. A small table 
for the instruments is suspended from the 
other. The easel can be adjusted to suit per- 
sons of different heiglits and to accommodate 
different kinds of work. This table is easily 
constructed, and it seems to be very conve- 
nient and well arranged. 



UECHANICAL INVENTIONS. 

Mr. Richard E. Wilcox, of Hartford, Conn., has piitented 
an improved drill-chuck, so constructed as to hold the work 
firmly and allow it to bo easily inserted and removed. The 
work is held by the front ends of the jaws, which are made 
to open or close by turning the exterior case of the chuck. 

An improved spark arrester, patented by Mr. Daniel B. 



NEW METHOD OF OPERATING MINING 
PUMPS. 

Our engraving illustrates a novel arrange- 
ment for supplying power from a central 
station to a number of contiguous mines. 
The invention consists in the employment of 
hydraulic pressure, generated by steam or 
water power, and one or more pressure accu- 
mulators, the water under pressure being 
conveyed through pipes to the different 
mines, where it is used for operating pumps, 
hoisting and blowing machinery. It is then 
returned through pipes to a water tank, from 
which it is again pumped into the accumula- 
tor to be used over again. 

In operating the pumps at the mines a 
strong bracket is secured to the ordinary 
spear or pump rods. A ram or upright hy- 
draulic cylinder is placed under each brack- 
et, so that the piston rod of the cylinder will 
strike the under side of the bracket, and lift the pump rod 
when the piston rises. A branch pipe is connected with the 
hydraulic cylinder below the piston. A waste pipe leads 
from the hydraulic cylinder to a water tank at the 
central station, from which the water is pumped into 
an accumulator. A valve is arranged in the length of 
the branch pipe near the hydraulic cylinder, and an- 
other in the waste pipe; and these 
valves are operated automatically by 
the motion of the pump rods so as to 
open and close alternately, thus ad- 
mitting, the water to and discharging 
it from the cylinders, giving the pump 
rods a vertical reciprocating motion. 

By this means an entire mining dis- 
trict, when the mines are conveniently 
situated, can be supplied with a cheap- 
er and more reliable power than when 
separate engines are used, and the mines 
will at all times have command of a 
larger surplus of power, because two 
or more engines can be maintained at 
the central station, each of which is 
sufficient for ordinary work, so that in 
case one should become disabled the 
other could be used. By this arrange- 
ment, should any of the mines strike a 
body of water suddenly, then at once 
the surplus power can be drawn to that 
particular mine to operate upon the 
surplus water. Should the power still 
be inadequate it would take but a short 
time to add another pump to pump into 
the same accumulator, and thus fur- 
nish all the power required by a 
drowned mine. 

This in vention was recently patented 
by Messrs. Moore & Dickey, of San 
Francisco, Cal. 




an improvement on a mactinet'or rolling and cutting tobacce 
for which the same inventor received letters patent No. 
309,808, dated November 13, 1878. 

An improved macliine for making plug tobacco has been 
patented by Mr. Edward T. Pollard, of Lynchburg, Va. 
The object of the invention is to provide means whereby 
i the tobacco may be fed on the inside of a single belt, rolled 
in a continuous sheet, and cut into plugs; 
also, to provide means for keeping clean the 
surface of the large roll over which the tobac- 
co is carried and the inner face of the belt. 

Mr. Amos A. Burr, of Rockdale, N. Y., 
has patented an improved saw so constructed 
that it cannot be forced forward should its 
teeth strike a knot or other hard spot in the 
wood. 

An improved wagon brake has been patent- 
ed by Messrs. John F. Talley and John M. 
Wadlington, of Uptonville, Ky. The object 
of this invention is to furnish brakes for 
wagons and other vehicles so constructed that 
they may be applied automatically whenever 
the horses cease to draw. 

Mr. Reuben F. Krohn, of Sunbury, Pa., 
has patented a simple and effective self- 
coupler whereby cars can be coupled or un- 
coupled and the hnk removed without going 
between the cars. 

An improvement in feathering paddle 
wheels has been patented by Messrs. Thomas 
C. Pratt and Herman J. 8. Lewis, of Graf- 
ton, N. Y. The object of this invention is 
to furnish paddle wheels which shall be so 
constructed that the paddles will adjust them- 
selves automatically to bear equally against 
the water when moving through one part of 
the revolution and edgewise when moving 
through the other part of the revolution, so 
that the most of the power may be utilized for 
the propulsion of the vessel. 



IMPROVED DRAUGHTSMAN'S EASEL, 

Stalker, of New Petersburg, O., consists of three cylindrical 
wire screens set concentrically one within another, and fixed 
in a vertical position on the top of a boiler smokestack, and 
provided with caps and tubes and other devices for aiding 
in arresting and disposing of the sparks and cinders that 
may escape from the stack. 
Mr. Harrison W. Holley, of Lynchburg, Va., has patented 



Strong Hose Pipe. 

At arecent meeting of the Edinburgh 
Association of Science and Arts, a 
short communication was made by Mr. 
William Firth on the use of India rub- 
ber hose for steam and high pressure 
purposes, and exhibited a piece of can- 
vas and rubber hose capable of with- 
standing a pressure of 4,000 lb. to the 
square inch, and also several other 
pieces of canvas and rubber packing, 
which, he said, were most useful for 
engineers. Several members spoke 
favorably of the novel points embodied 
in Mr. Firth's communication. 




The Kilttle Snow Flow. 

Mountain locomotives have- two ene- 
mies — the falling rock and the snow slide. 
Both these are successfully vanquished by 
means of a simple invention termed "the 
little snow plow." It consists of a concave 
triangular piece of boiler iron, which fits 
snugly over the pilot. It is perhaps two feet in height, 
with a sharp angle in front, and sides which reach back- 
ward and outward over the rails. It tosses aside with the 
utmost ease a foot or'two of snow, and so demoralizes an 
ordinary drift that an engine has no difflculty in pass 
ing through. But the peculiar forte of these iron shields is 
wrestling with huge rocks and bowlders which these warm 
spring days detach from the mountain 
sides. Rolling-down the slippery banks 
and lodging squarely upon the track, 
these savage rocks seem fullj- bent 
upon wrecking the trains and landing 
the passengers in the eddies of the 
river. The train comes sweeping 
around the curve all unconscious of 
the perilous bowlder, and the watchful 
eyes of the engineer catches a glimpse 
of the fatal train-wrecker too late to 
avert the danger. But the little snow 
plow is wide awake and ready for 
business. Backed by the ponderous 
engines and swift-moving train, it 
catches the rock and hurls it twenty, 
forty, fifty feet into the air. Rocks 
that weigh five hundred pounds are 
thrown as easily as the foot trips a peb- 
ble from the sidewalk. Engine 181, 
with one of these plows, cleared the 
track of a bowlder which weighed over 
half a ton. There is no shock which 
is perceptible to those on the train, but 
when the next station is reached the 
heavy iron on the little snow plow is 
found to be dented as if it had been 
struck by a cannon ball. — Trurkee Re- 
vublican. 



IMPROVED METHOD OF OPERATING PUMPS. 



Brown Slone as a Fire Ilesister. 

Notice was taken a short time ago of 
theinvestigalions of Dr. Cutting, State 
Geologi.st of Vermont, in determining 
the relative power of different granites 
to withstand the action of tire. He 
has since examined and reported upon 
the class of building stones known as 
brown stones, free stones, and sand- 
stones. He found them to withstand 
heat much better than granite. Of the 
twenty-three specimens tested, not one 
was injured at 600°, and only three 
were slightly injured at 800°. At 900° 
the effects of the heat were very gene- 
rally and seriously shown, but so many 
as seven varieties were reported as 
" standing well '' temperatures even 
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higher than 1,000° Fah. "Montrose stone," from Ulster 
county, N. Y., is one of those which stood the test of 1,000°. 
These investigations were made at the instance of the Un- 
derwrUer. 



AGEICTTLTUBAL INVENTIONS, 

An improved seed planting machine, patented by Mr. Al- 
bert Dart, of Richmond, Va., consists in combining with a 
seed dropper mechanism a flat rimmed wheel and rim 
grooved roll, and in arranging a supporting wheel on a two- 
part shaft between the two sections of a seeder. 

An improvement in the class of cotton choppers having 
one or more hoes operated by a crank or similar means, and 
working across the rows of plants, or at right angles to the 
direction in which the machine advances, has been patented 
by Mr. John T. Sustaire, of Matthews, N. C. 

Mr. Benjamin M. Watts, of Phccnix, Arizona Ten, has 
patented a portable baling press, which is so constructed as 
to be moved from place to place about a field in which hay 
has been cut, and bale the hay as it lies in the windrows, 
where it has been left by the rakes. There is no necessity 
of bringing the hay to the press or transporting and stack- 
ing a quantity in one place, so as to save moving the press. 
This is the prime or paramount object of the invention, the 
peculiar combination and construction being such that these 
results are obtained by the minimum of expenditure of time, 
labor, and money. 

Mr. Robert L. Turner, of Olena, Ohio, has patented an 
improved hand hoe of that form in which a short handle car- 
ries a bent blade adapted to universal use in the cutting 
away of grass or manipulating the soil about plants; and it 
consists in the peculiar form of the blade, which is con- 
structed of a main body portion setting off to one side of 
the longitudinal axis of the handle in a parallel plane there- 
with, and a curved or upturned end portion, which, as well 
as the main portion, is sharp upon both edges. 

Mr. George Metcalf, of Lelend, 111,, has patented a cheap 
and simple machine for grinding feed for cattle, horses, etc., 
that is designed more particularly to be operated by wind- 
mills having a crank motion. 

Mr. Samuel Huber, of Danville, Pa., has patented a plow 
colter to be attached to the inner or furrow face of the plow 
beam in such a manner that the colter shall cut the grass 
from the edge of the turf that is to be turned over by the 
plow, so that the grass shall not protrude upward between 
the turned furrows. 



AllsotPs Copying; Process. 

Instead of using a tray filled with a compound to receive 
the ink, M. AlisofE employs sheets of prepared paper. This 
polygraphic paper is prepared in the following manner: 
Sized or unsized paper is coated on one side with a composi- 
tion consisting of glue, or gelatine, glycerine, soap, and 
water, approximately in the following proportions, which 
have been found to give good results in practice: 80 pounds 
animal glue or gelatine, 20 pounds glycerine, 30 pounds soap, 
200 pounds water. 

The paper thus prepared may occasionally be found to be 
too sticky for use, which will depend on the surrounding 
temperature and the quality of the materials employed. To 
obviate this objection wash the prepared paper with a solu- 
tion of alum, the strength of which can only be determined 
by experiments in each case. The "polygraphic paper" 
may be of different thicknesses, and if not transparent may 
be made so, if desired, by any of the ordinary and well 
known means. The aniline ink, found to give the best re- 
sults for written documents, is prepared by preference by dis- 
solving about 1 pound of aniline of commerce in about 1}^ 
pounds of alcohol, and adding thereto, when dissolved, as 
much water as is" necessary to render it sufficiently fluid. 
It may then be bottled for use. 

In producing the "matrix " the patentee takes a sheet of 
prepared or '' polygraphic " paper, and lays it on a sheet of 
damp flannel or cloth placed upon a zinc plate or an oil 
paper. He sponges it with clean water, or, in hot weather, 
with water containing a little alum, and places 
the dry original upon the peepared paper. Over 
that he places another piece of damp flannel zinc, 
or oil paper, and puts the whole pile into an ordinary 
copying press. A good matrix can be obtained by mere 
pressure of the hands without a press, although a press is 
preferable. The twit must be written, drawn, or printed 
with aniline ink, taking care that the pen be quite clean and 
always full of ink. The ink when dry ought to shine like a 
metallic surface. In taking copies from the " matrix " after 
having detached the original therefrom, the patentee places 
a sheet of ordinary paper in the place of the original, and 
proceeds in the same way as when producing the matrix; 
but if copies or " matrices " are to be taken from 3, 4, 6, or 
8 pages at once he places a sheet of damped " polygraphia 
paper" on each page with damp flannels and zinc sheets be- 
tween the leaves of " polj'graphic paper," and proceeds in 
the way above described. 

The polygraphic paper may be bound into copying books 
which can be used like ordinary copying books made of 
tissue paper, and copies on ordinary paper may be taken 
from the " matrices " thus preserved, even after a consider- 
able time. After a few copies have been taken the written 
text can be read from the reverse side of the "matrix," as 
in ordinary copying books. Should it be found desirable to 
iObtain manifold copies of printed matter this may be accom- 
plished by employing in combination with " polygraphic " 
ipr prepared paper, sniline printing ink, prepared in the fol- 



lowing manner' Take equal parts by weight of aniline and 
glycerine and boil them together till the aniline is dissolved, 
and the composition has attained sufficient consistency to be 
used in the manner of printer's ink. Ink so prepared will 
be found particularly useful for printing the headings of 
letters, bills of lading, declarations, letters of invitation, cir- 
culars, and other documents containing both written and 
printed matter, since if aniline ink be used for both the 
printing and writing the copies will contain both the printed 
and written matter, while heretofore only the writing could 
be copied, the printing ink hitherto employed not being 
transferable. 

r: ^ « » > » -. — 

NEW SELF-LOCKING HOOK. 

We give herewith an engraving of an improved self -lock- 
ing hook recently patented by Mr. Joel R. Haines, of Mount 
Laurel, N. J. These hooks are so constructed that the weight 
of traces or any other tension or strain will hold them se 
curely locked, so that they cannot accidentally become un- 
hooked. 
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HAINES' SELF-LOCKING HOOK. 

Fig. 1 shows the hook in its normal condition, and Fig. 3 
represents it as unfastened. 

The two arms of the loop. A, are connected by a collar, 
B, having on one of its sides two ratchet or clutch teeth, 
which are engaged by two similar teeth on the head, D, on 
the shank of the hook, C. 

The shank is capable of turning in the collar, B, and as it 
is turned it is retracted by the action of the inclined faces 
of the ratchet teeth on the collars, D B, and when strain is 
put on the hook the tendency of these inclined faces is to 
turn the hook in the opposite direction. 

The ends of the loop. A, are elongated so as to project be- 
yond the collar, B, one arm projecting far enough to nearly 
touch the point of the hook when locked; the other arm 
nearly touches the shoulder at C. 

Any longitudinal strain tends to keep the hook fastened, 
and it can be unfastened only by relieving it from strain. 
This device is applicable not only to harness, but to all 
kinds of rigging and tackle employing ropes, chains, or 
straps. 

All communications in relation to this invention should be 
addressed to Mr. Louis T. Derouse, Camden, N. J. 



NEW REFRIGERATING COVER. 

The annexed engraving represents an improved refrige- 
rating cover recently patented by Mr. Abijah North, of 




which does not quite cover it, and in the pan is placed a basin 
of perforated metal or wire cloth for containing the ice. Th6 
entire device is closed by a cover at the top, and made air- 
tight or nearly so at the bottom by a ring of rubber tubing 
that surrounds the lower edge of the annular chamber, A. 
As the ice melts in the basin, C, the water drops into the 
pan, B, from which it runs into the annular chamber, A. 
The chamber is provided with a small outlet for air, and 
with a faucet for drawing off the water accumulating in it. 
This refrigerating cover may be placed over small dishes 
or over articles contained by larger dishes, as shown in the 
engraving. It will be noticed that both the ice and the ice- 
cold water resulting from the melting of the ice are utilized 
in refrigeration. 

i* « » > » 

Astronomical Notes. 

Observatory op Vassar Collegb. 
The computations in the following notes are by students 
of Vassar College. Although merely approximate, they will 
enable the observer to recognize the planets. M. M. 

POSITIONS OP PLANETS POR JUNE, 1880. 
Mei'cury. 

On June 1 Mercury rises at 4h. 36m. A.M., and sets at 7h. 
31m. P.M. 

Mercury is approaching its greatest eastern elongation, 
and should be looked for after the 15th of the month, in the 
evening twilight, about 3° north of the point of sunset. 

On June 30 Mercury rises at 6h. 34m. A.M., and sets at 
9h. 7m. P.M. 

Venus. 

Venus is approaching superior conjunction, and is so 
nearly in range with the sun that it is not likely to be seen 
during June. 

Mars. 

Mars is more and more distant from us ; but its reddish 
light enables one to distinguish it from the stars. 

On June 1 Mars sets at lOh, 50m. P.M. 

Mars will be seen near the new moon on the 11th; the 
moon will pass east of Mars and below the planet in alti- 
tude. 

Jupiter. 

On June 1 Jupiter rises at Ih. 53m. A.M. 

It is near the waning moon on the morning of June 8. 

On June 30 Jupiter rises at Oh. lOra. 

It is in conjunction with the moon; the moon passes north 
of the planet. This planet is now near enough for us to ex- 
amine the changes of its satellites. 

On the morning of June 23, between 3 and 4, the first sat- 
ellite and its shadow may be seen on the disk of Jupiter. 

Saturn. 

On June 1 Saturn rises at 3h. 38m. A.M. 

Saturn passes the star Omicron Piscium on the 7th. The 
star is one degree further north in declination. 

On June 30 Saturn rises at Oh. 40m. A.M., closely follow- 
ing Jupiter, about three degrees further north. 

Uranus. 

Uranus rises on June 1 at llh. 8m. A.M., and sets at 23m. 
after midnight. , 

On June 30 Uranus rises at 9h. 18m. A.M., and sets at 
lOh. 31m. P.M. 

Uranus is moving away from the star Rho Leonis in right 
ascension, and approaching it in declination. It is about 
one degree east of the star. 

A telescope of four inches aperture will show that Uranus 
has a pale greenish-white disk; it appears like a very small 
full moon. 

Sun Spots. 

The long period of quiet on the sun's surface has ended. 
The spots follow one another now in rapid succession. A 
group composed of some dozen spots was approaching the 
western limb of the sun late in April, when there entered 
upon the eastern limb a large and densely black spot, sur- 
rounded by the usual gray bordering, and accompanied by 
several others smaller in size. This is undoubtedly a return 
of that seen about the middle of April; the different mem- 
bers so numerous at that time seem to have united. This 
spot should be looked for early in June. 



NORTH'S REFRIGERATING COVER. 

Champlain,. Clinton County, N. Y. It is designed to be 
placed over victuals or over dishes containing them, and may 
be made so small and compact that it may be conveniently 
used on the table for cooling butter and other articles. 

The invention consists of a can having in its lower por- 
tion an annular chamber, A, upon which rests a pan, B, 



Hydraulic mining on a Ralltray. 

Recently heavy slides of earth seriously obstructed the 
track of the Central Pacific Railway above Alta, California. 
The mass of earth to be removed was so great that by ordi- 
nary methods several weeks would have been required to 
clear it away. In the emergency hydraulic miners were 
called upon for help. They brought up their pipes and 
monitors, constructed a flume from a ditch which. was, for- 
tunately, near at hand, and in fourteen hours piped away a 
body of debris which had been the despair of picks and 
shovels. The tremendous power of hydraulic mining was 
thus exhibited in a very practical way. Those who wit- 
nessed the swift dispatch of this avalanche of earth have at- 
tained, says the Sacramento Union, a lively perception of 
the effects produced upon the bluffs which contain the gravel 
deposits. It is, indeed, somewhat singular, the Union con- 
tinues, that the hydraulic monitor has never been used in 
making cuts on railways where the soil is sufficiently soft to 
be piped. It might be thought that in such casesthere would 
be great economy in the application of water power, for a 
strong head of water directed by an experienced hand will 
cut out and carry away more dirt in one day than fifty men 
could shovel a»d pick in a week. 
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AMERICAN INDUSTBIES.-IT0. 43. 

THE MAKUFACTURE OF STOVES, RANGES, AND HEATERS. 

Perhaps no one thing has contributed so generally and 
positively to the increased comfort of American homes as 
the great improvements which 'have been effected in the 
stove manufacture within the lifetime of men who are not 
yet old. The business does not cover all branches of the 
house-heating service, but it is the most important one, and 
one in which the products very largely go to supply the 
wants of the common and middle classes of people. In fact 
there are none so poor now, in this country at least, but they 
have the advantages of stove heating to make their apart- 
ments comfortable and for cooking purposes, and our me- 
chanics and laboring men generally are now more comfort- 
ably protected against the cold in their living rooms than 
were the richest and most favored a hundred years ago. 

For family and office stoves, and for nearly all kinds of 
ranges, heaters, and furnaces of the present improved con- 
struction, the world is indebted almost exclusively to Ameri- 
can inventive genius and mechanical skill. German and 
Dutch stoves of rude contrivance were first used, and Ben- 
jamin Franklin made an improvement on these in what he 
styled his "Pennsylvania fireplace." One of his arguments 
for them, as given in his quaint language, was: "If you sit 
near the fire, you have not that cold draught of uncomfort- 
able air nipping your back and heels, as when before com- 
mon fires, by which many catch cold, being scorched before, 
and, as it were, froze behind." But we have made great 
progress in the stove manufacture since Franklin's time, and 
probably there is not another firm in the country which has 
been more conspicuously identified with this advancement 
than that of Fuller, Warren & Co. , whose extensive works, 
known as the Clinton Stove Works, at Troy, N. Y., are illus- 
trated on the first page of this paper. The business of 
which they are the direct successors was founded over half 
a century ago, when cooking stoves were in the first stages 
of their development, and from that time to this the 
house has occupied a leading position, not only as regards 
the improved patterns of stoves they manufacture, but in 
the care and nicety with which the parts are finished and 
made to fit and work easily. In the latter particular their 
stoves have always been conceded by the trade to have 
especial excellence, whether in the cheaper or the more 
costly kinds. 

In our illustrations, the views in the center and on the 
right hand side at the top show where the patterns are pre- 
pared for the moulders, and the flasks made — the latter 
being the boxes containing the sand in which the moulds are 
made. But a small portion of the work in getting out pat- 
terns is done at the foundry, a huge amount of outside help 
being constantly employed in this and in getting up new 
designs. The pattern is first made in wood, and from this 
a casting is taken, which, after being filed and fitted up with 
the greatest nicety, is used as a working pattern. These 
iron patterns are all " bedded," as it is called, or backed up 
with wood, which is done in the same department as the 
flask making. One of the most important points in all stove 
pattern making is to have the patterns of such form and the 
weight of metal in the various parts so balanced that there 
will be the least possible liability of the castings to warp and 
crack with the extreme and sudden variations of tempera- 
ture to which all stoves are subjected. To guard against 
this the pattern maker often has to modify designs or change 
proportions, though it is generally possible to do this in 
parts of the-work which are not seen. 

The moulding and casting, which is shown in the view to the 
left at the bottom, is carried on in four large shops, the build- 
ings for this portion of the work covering two acres and a half 
of ground. Three cupolas are used daily, from which forty 
to forty-five tons of iron are run for an average day's work, 
though the foundry has a capacity sufficient to run as high as 
sixty tons a day. The best No. 1 American pig is principally 
used, and two hundred and forty men are employed in this 
branch of the business. About forty thousand pieces are 
taken out of the rhoulds every day. The sand used in mould- 
ing is found in large quantities and of excellent quality in 
the neighborhood. Adjoining the moulding shops is an 
interior space of about the size of two full city lots, in which 
are piles of fire pots and rough heavy pieces for heaters and 
furnaces, where they are placed when taken out of the sand 
until the other parts are finished. The casting proper, or 
pouring the metal, is mostly done by carrying the metal by 
hand to the moulds, but for the large pieces cranes are used 
to take the molten metal from the furnaces to where the 
casting is to be made. The running of the metal always 
takes place between two and four o'clock in the afternoon, 
the mornings being occupied in preparing the moulds and 
taking out the castings from the previous day's work. 

All the other work, when taken out of the sand, goes to 
the cleaning room, which is shown in the view to the right 
in the middle of the page. Thirty men are employed in 
this department. All of the small pieces, and some of the 
larger ones, are here milled in drums about the size of a 
hogshead, revolving at a slow rate of speed, to rub off all of 
the sand which may adhere to the castings and smooth the 
rough edges. A great deal of this work is done by hand, 
which is necessary on most of the large pieces, the men 
using stiff steel wire brushes. Many machines have been 
contrived for taking the place of hand work in this depart- 
ment, but no one of them has thus far met with favor in 
the trade. 

The "polishing" room represents the department where! 
the iron work intended for nickel plating is prepared for I 



that process. All such parts, as also the other portions of 
a stove which are intended to show bright iron without 
nickel plating, are first ground on emery wheels, and then 
the parts which are to be nickeled are polished on leather- 
covered wooden wheels. About one hundred emery wheels 
are used daily for the finishing of bright parts. 

The nickel plating department, aa shown in the view on 
the right at the bottom of the page, represents a portion of 
the stove making business which was unknown until within 
the past five years, but during this period the popularity of 
this style of stove ornamentation has become so pronounced 
that it is now seen on all classes of work. A large sized 
Weston electric machine is employed here, and 8,000 to 10,000 
pieces are plated per day, requiring the services of fifty men. 
After nickel plating the pieces are burnished on wheels made 
of felt and of muslin ; the latter consist of enough thicknesses 
to make the width of the face of the wheel, and the edges 
of the muslin, when the wheel is revolved at a very high 
rate of speed, form an efficient burnisher. On some of the 
stoves now made there are as many as seventy nickel plated 
pieces. 

In the "mounting" room, illustrated in one of the views, 
the stoves are all put together, the parts being made to fit 
nicely and work evenly. In the thoroughness with which 
this final testing of all the preceding operations is done the 
firm have long had a high reputation. For many years, in 
their early history, they were the makers of a line of stoves 
which became celebrated throughout the country, though 
they have since been to a large extent superseded by more 
modern patterns. 

The designer and patentee of these goods, Mr, P.P. Stewart, 
gave his entire personal attention to the manufacture, and 
especially to the mounting, looking over the work in this 
department every day. It is one of the traditions of the 
foundry that if he could insert the edge of a piece of paper 
between an oven door and its frame, the door had to be re- 
hung. The easy working as well as the perfect fit of all 
dampers and doors and movable pieces of all kinds, is care- 
fully looked after in this department, and when it is remem- 
bered that in some of their first-class goods as high as 150 
pieces are required in one stove, it will be seen that this is 
one of the most important divisions of the business. The 
stoves are all put together before being sent out,. except 
that, in an order for export, it is sometimes, though not 
often, desired that the parts be packed separately to save 
freight. In such cases, however, the stoves are all put to- 
gether at the works, as if for the local trade, and afterward 
taken apart to box for shipment. 

It would require a good deal of space to make even a bare 
enumeration of all the goods produced by this establish- 
ment. They have a wide variety of patterns in some of the 
best styles ever introduced of stoves, ranges, and heaters, 
and make, besides, all the tin and copper work required on 
their premises. What is known as the anti-clinker grate, in 
stoves for parlor and oflice use, has met with a good deal of 
favor during the few years it has been in use. This grate, 
as is generally known, allows for a space between the up- 
right parts of the fire pot and the grate, in which a poker 
can be used to remove any clinker that has lodged there. 
Some of their stoves are made for wood and soft coal, and 
some for hard coal, while others are calculated for use with 
either. A large tin shop, not shown in our illustrations, 
gives employment to fifteen hands ; 500 boxes of tin are used 
here in a year for making stove fittings, with stamping ma- 
chinery, etc., and for lining reservoirs, oven doors, warm- 
ing closets, etc. Asbestos and fireproof paint are also used 
in the linings of oven doors to help retain the heat. Fifty 
tons of sheet iron are consumed yearly, with a good many 
tons of sheet copper, used principally for reservoirs. An- 
other considerable department is that in which the japan- 
ning is done, in an oven 8 by 14 feet. All the fine pieces go 
into the oven twice, being carefully coated with a fine brush 
for the finishing operation. The oven is generally heated 
to only about 350°, though it is sometimes as high as 500°. 
All of the bolts and rods used, from five inches up to seven 
feet long, are made on the premises, but those smaller than 
this are purchased, although all the door pins used are made 
in the shop. There is a large storeroom, in which a great 
stock of stove manufacturers' hardware and supplies is car- 
ried, such as bolts, rivets, nuts, oils, paints, varnish, etc., 
which are issued on requisitions of the different foremen and 
charged up to the various departments, and the works, 
which is in what is locally known as South Troy, is con- 
nected by telephone with the main office, in the center of 
the city, from which all its operations are constantly di- 
rected. 

The general view of the works, in the middle of the page, 
gives a good idea of their size and capacity. Over 600 men 
are constantly employed here, besides a large number of out- 
side workmen. A pair of 300 horse power engines, built by 
William Coutie & Son, of Troy, furnish the power. The 
premises cover six acres of ground, all of the buildings but 
the moulding shops being five stories high, and the whole of 
this space is in constant use for the handling of the immense 
amount of work all the while going through the establish- 
ment. Tracks from the Hudson River, New York Central, 
Troy and Boston, and Vermont and Canada railroads, run 
on one side of the foundry, and on the other is the firm's 
dock on the Hudson river, just opposite the United States 
Arsenal at West Troy, which may be seen in miniature in 
the picture. There could not be a more convenient location 
for obtaining supplies of coal and iron, or for shipping 
goods, and the iron business has been for so many years a 



leading feature in that section that almost the whole of the 
male population have been brought up to and worked all 
their lives in some one or other specialty of this trade. The 
stoves made here, besides selling in every part of this coun- 
try, are exported to almost every quarter of the globe. 
There is a good demand for them in England, and in Ger- 
many, Russia, and Scandinavia; several shipments have 
been made to Constantinople and other ports on the Medi- 
terranean; some sales have been made in Japan and on the 
east coast of Asia; a few days ago an order was filled for 
Australia; and from both the east and west coast of South 
America considerable trade in this line is now coming here. 
Besides their main offices and salesrooms in Troy, occu- 
pying three large buildings on River street, they have in 
New York city, at No. 336 Water street, salesrooms and a 
large stock of goods always on hand. In Chicago they have 
an,immense warehouse located on the North Pier, and con- 
nectpd by telephone with their offices and salesrooms at No. 
56 Lake street. In Cleveland, Ohio, their warehouse and 
salesrooms are located in the three commodious buildings 
known as Nos. 76, 78, and 80 River street. And a large 
stock of their wares is kept at Omaha, Neb., for rapid dis- 
tribution, by Milton Rogers & Son; and from these central 
points they are enabled to make distribution of goods with 
great promptness and dispatch. 
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Pbotographlc Pfoveltles. 

PHOTOGRAPHY APPLIED TO THE BIOSCOPE. 

- The London Photographic News reports the following most 
recent novelties in photographic discovery. M. Eugene 
Simmonar has invented a kind of bioscope, in which a por- 
trait is shown with the eyes sometimes open, sometimes 
shut. The illusion of the same person alternately awake 
and asleep is very perfect. To obtain this effect, the invent- 
or takes a double photograph of a sitter in exactly the same 
position, only in the first the eyes are open, in the second 
closed. From these two negatives prints are taken, one on 
the right side, the other on the reversed side of the same 
sheet of paper, in such a way that the two images, when 
viewed by transmitted light, accurately coincide; this can 
easily be done by the carbon process. By means of a small 
instrument arranged for the purpose, the light and reversed 
sides of the paper are alternately illuminated, and the face is 
seen with the eyes successively open and shut.. Thus the 
illusion of a person rapidly winking can be perfectly pro- 
duced. 

PHOTOGRAPHIC TOT. 

M. Lipman has applied an analogous principle to the pro- 
duction of trinkets, in which are set two photographic 
miniatures, something similar to those which M. Dagron 
used to make many years ago. For example, one of the 
miniatures represents a lady holding her opera glass to her 
eyes, the other a portrait of the same lady without the glass. 
By means of a small button acting on a reciprocating mo- 
tion, one image may be rapidly substituted for the other, 
and a very good illusion is obtained of the figure raising and 
lowering the opera glass. Effects of this kind are suscepti ■ 
ble of any amount of variation. A large number of highly 
interesting applications of a similar description would ap- 
pear to be open to gelatino-bromide plates, especially as 
their superior over wet collodion plates, as regards sensitive- 
ness, increases enormously the facility for obtaining the de- 
sired result. 

^ I I I » 

Steam on tbe Upper Delaware. 

The steamboat Kittatinny, the first that ever reached Port 
Jervis, N. Y., returned to Delaware Water Gap April 28, 
without accident, haying run the 50 miles in less than five 
hours. The Kittatinny is 60 feet long, 14 wide, and can 
carry 70 passengers. The Port Jervis Union does not think 
that the attemp to navigate the Delaware to that point will 
be permanently successful. It says: The opening the Dela- 
ware to steam navigation would uncover one of the most de- 
lightful regions in this country. The scenery along the river 
is grand and picturesque in the extreme. Every mile pre- 
sents some new and wonderful panorama, and thousands of 
those who go to the Catskills and Adirondacks for wild land- 
scapes would spend their seasons In this valley if once its 
beauties were made accessible. The Lehigh and Eastern 
Railroad will do something toward increasing the travel in 
this valley, but nothing will ever quite equal the advantages 
that would be offered by a line of steamers plying between 
Trenton and Port Jervis. We would like to see all the ditfl- 
culties removed, and the daily arrival and departure of 
steamboats to and from Port Jervis; but we know that so 
long as the Delaware remains a mere big mountain torrent, 
with treacherous rocks and foaming shoals, the thing can- 
not be accomplished. 



Fall of meteoric Dust. 

Professor Silvestria, of the Catania Observatory, reports 
the fall, on the night of the 29th of March, of a shower of 
meteoric dust, mingled with rain. Besides the usual charac- 
teristics of color, chemical composition, and the mixture of 
mineral and organic particles and minute infusoria, there 
was a considerable proportion of iron, either in a purely me- 
tallic state or in metallic particles, coated with oxide. The 
size varied from a tenth to a hundredth part of a millimeter, 
and the form was either irregular or spherical, as if it had 
undergone fusion. This phenomenon was first observed in 
the Indian Ocean, south of Java, in 1859, and has been cor- 
roborated by Professor Nordenskjold's Arctic observations. 
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The Sell'-IeTellng Ship's Berth. 

,A special exhibition of the Huston self -leveling berth was 
given on board the Havana steamer City of Alexandria, 
April 38. This berth is so hung and balanced as to maintain 
a level surface whatever may be the rolling or pitching of 
the vessel. By this means two sources of discomfort during 
sea-voyages are materially overcome. The new berths are 
placed like ordinary berths, and take up but little more room ; 
and while they must necessarily partake of the larger mo; 
tions of the ship they are quite free from sudden pitching 
and rolling. Many who have used them at sea testify to a 
complete exemption from sea-sickness while occupying them. 
And to" those who do not suffer from this distressing malady 
their advantages would seem to be scarcely less marked. 
They are so well balanced, and keep their level so surely, that 
their occupants can lie at ease, with no risk of being thrown 
out by a sudden lurch of the ship. Any one who has been 
tossed about in an ordinary berth will appreciate the luxury 
of a level and steady sleeping place during rough weather. 



Was It Wind or Ughtning ? 

A suit has been brought in the Circuit Court at Madison, 
Wisconsin, to collect from an insurance company for dam- 
ages done by the great storm of 1878. The property was 
insured against lightning, and the company resist payment 
on the ground that it was destroyed by wind. The plaintiff 
hopes to prove by the evidence of members of the Signal 
Corps that the whirlwind which destroyed his house was of 
electrical origin. A vast amount of insurance is likely to be 
affected by the decision of this case, owing to the heavy 
losses of property during the recent whirlwinds. 



River Scenery of Alaska. 

Alaska is covered with a network of deep, cool, perennial 
streams, that flow on, ever fresh and sweet, through grassy 
plains and mossy bogs and rock bound glacial canons, tell- 
ing everywhere, all the way down to the sea, how bountiful 
are the clouds that fill their ample fountains. Some thirty or 
forty rivers have been discovered in the Territory, the num- 
b^ varying, as the smaller ones have been called rivers, or 
creeks, by the mapmakers. But not one of them all, from 
the mighty Yukoa, 2,000 miles long, to the shortest of the 
mountain torrents falling white from the glaciers, has thus 
far been explored. Dall, Kennicott, and others have done 
good work on the Yukon, and miners, trappers, and traders 
have been over most of the region in a rambling way, and 
each have brought in detached bits of river knowledge, 
which, though too often misty and uncertain, have been put 
together in maps that are better than nothing. 

The coast line in particular, with the mouths and lower 
reaches of the ^jvers, has been fairly drawn, but their upper 
courses are ii»a great part invisible, like mountains with 
their heads in a cloud. Perhaps about twenty of the Alaska 
rivers are a hundred miles or more in length. The Stickine 
is, perhaps, better known than any other river in Alaska, 
because of its beiug the way back to the Cassiar gold mines. 
It is about 350 or 400 miles long, and navigable for small 
steamers to (Jlenora, 150 miles, flowing first in a general 
westerly direction through grassy undulating plains, dark- 
ened here and there with patches of evergreens, then curv- 
ing southward, and receiving nume- 
rous tributaries from the north, it 
enters the coast range and sweeps 
across it to the sea through a ^ 

Yosemite valley more than a hun- 
dred miles long, and one to three 
miles wide at the bottom, and from 
five thousand to eight thousand feet 
deep, marvelously beautiful and in- 
spiring from end to end. To the 
appreciative tourist sailing up the 
river through the midst of it all, the 
canon for a distance of about one 
hundred and ten miles is a gallery 
of sublime pictures, an unbroken 
series of majestic mountains, gla- 
ciers, falls, cascades, forests, groves, 
flowery garden spots, grassy 
meadows in endless variety of form 
and composition — furniture enough 
for a dozen Yosemites — while back 
of the walls, and thousands of feet 
above them, innumerable peaks and 
spires, and domes of ice and snow 
tower grandly into the sky. Sail- 
ing along the river the views change 
with magical rapidity. Wondrous, 
too, are the changes dependent on 
the weather. Avalanches from the 
heights, booming and resounding 

from side to side; storm winds from the Arctic highlands, 
sweeping the canon like a flood and filling the air wjth ice 
dust ; rocks, glaciers, and forests in spotless white. 

In spring the chanting of cascades, the gentle breathing of 
warm winds, the opening of leaves and flowers, birds build- 
ing their nests, hundred aero fields of wild roses coming into 
bloom, and tangles of bramble and huckleberry, swaths of 
birch and willow creeping up the lower slopes of the walls 
after the melting snow, massive cumuli piled about the high- 
est peaks, gray rain clouds wreathing the outstanding bows 
and battlements of the walls. Then the breaking forth of 
the sun on it all; the shining of the wet leaves, and the river, 
and the crystal spires of the glaciers; the looming of the 



white domes in the azure, the serene color grandeur morn- 
ing and evening, changing in glorious harmony through all 
the seasons and years. — San Francisco Bulletin. 



AFFABAIUS FOB BE6ISTEBIN6 SOLAB BADIAIION, 

Solar radiation is an element which undoubtedly plays con- 
siderable of a rSU in meteorological phenomena, and several 
methods have been employed to automatically register 
the period during which the sun is shining, the interruptions 
to radiation caused by clouds, etc. The Meteorological 




The New Oil Pipe liine. 

Describing the oil pipe line now being pushed toward the 
seaboard, the Hornellsville Times says: Its beginning is near 
Bradford. It pursues a straight line to the east that, if con- 
tinued, will bring it out near Catskill on the Hudson River. 
It may bend to the southeast to strike water at New York. 
It is generally considered that this line is intended to convey 
oil to the seaboard or some river convenient thereto. By 
whom it is being pushed through is a puzzle. Report says 
the' project is advanced by the Union Tank Line Company 
This is undoubtedly a branch or only another napoe for the 
Standard Oil Company. 

The cost of the undertaking cannot be estimated, but that 
it is a gigantic enterprise and will cost a vast sum may easily 
be shown. The tanks at Cameron Mills will cost nearly 
$10,000. Each of the pumps will weigh sixty-tive tons, and 
will cost 116,000 or more. The engines will consume five 
to ten tons of coal per day. The pipe is wrought iron and 
costs $1.20 a foot. Add the cost of surveying, clearing away, 
laying the pipe, burying it, engine buildings, and a score of 
other things, and the expenditure, were it known, would 
seem fabulous. 

A new telegraph wire has been put up along the railroad, 
and a report of progress at various points is daily wired to 
headquarters. When the line is in operation a full report 
of the business at each station will daily be telegraphed to 
the proper ofilcials. Every length of pipe is numbered, and 
is checked off when put on and taken off of the cars. It is 
receipted for by the teamster and again by the men who lay 
it. Every detail in this great scheme is watched and pro- 
perly recorded and reported. 



Fig. a.^TEACING MADE BY APPABATUS 
BEGI8TEBIN6 SULAB BADIATION. 
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Observatory at Kew has in operation an apparatus designed 
for such a purpose by Campbell. It consists of a glass globe 
filled with water, forming a lens, and so arranged as to car- 
bonize a strip of paper by concentrating the sun's rays when 
they traverse the atmosphere. An English physicist, Mr. 
David Winstanley, has remarkably improved on this system. 
His apparatus consists of a differential thermometer, T T 
(Fig. 1), mounted on the beam of a balance, as shown in the 
accompanying engraving. 

The two bulbs of the thermometer, T T', are covered with 
lampblack. The bulb, T, to the left is alone exposed to the 
open air, all the rest being inclosed in a box. When the 
sun shines the air contained in the bulb, T, dilates, and the 
mercury in the differential thermometer is driven into the 
tube, thus destroying the equilibrium of the balance. The 
beam then inclines, and the point of the pencil, which is 
fixed to the support, F, rests on a paper circle fastened to a 
copper disk. This disk keeps constantly revolving on its 
axis, carrying with it a paper dial like that represented in 
Fig. 2. When the sun is no longer shining the balance re- 
sumes its equilibrium, the pencil ceases to touch the paper, 
and the tracings made by it are thus broken. 

In Fig. 2 the line, A A A, represents what was inscribed 
by the registering pencil on the 1st of September, 1879. It 



Chinese Sheet I^ead Factories. 

The manufacture of sheet lead for the lining of tea chests 
is an important industry at Hong Kong. The melted lead is 
pressed into sheets by hand between pairs of large paving 
tiles smoothly covered with several layers of unsized paper. 
As he drops the melted lead on one tile the workman quickly 
presses it into a sheet with the other. The paper being a bad 
conductor of heat, the lead does not solidify immediately it 
leaves the ladle; and as by long practice the workman always 
ladles out exactly the same quantity of lead, the sheets vary 
but little either in size or thickness. The sheets are after- 
wards trimmed by hand with large shears. 




APPARATUS FOE REGISTERING SOLAR RADIATION, 



will be seen that the sun shone from 6 to 7:30 o'clock in the 
morning; and that from 7:30 to 8 o'clock clouds intervened 
several times, since the line is broken. In a like manner 
may be seen the duration and interruptions of radiation up 
to 4:15, when it was definitely arrested for that day. To 
complete the description of this ingenious apparatus we will 
add that the metallic balls, A B, are provided with screws, 
and serve to place the beam in equilibrium. The rods, C D, 
are made of metal, and are designed to prevent oscilla- 
tion. 

The tracing, which is reproduced reduced one-half, is a 
specimen of such as the inventor obtains at his Douglas Ob- 
servatory in the Isle of Man, 



A New Process for the Treatment of Sulphnreted 
Ores. 

A new method of treating gold-bearing sulphurets, by 
which such ores can be reduced, it is said, at a cost not ex 
ceeding |4 a ton, has lately been developed and tested in 
Philadelphia. The Becord describes the- process as follows: 
The ore is first passed through a powerful rock-breaker, in 
which it is broken into small pieces. From here it goes 
into a pulverizing machine, where it is reduced to grains so 
fine that they will pass through a sieve running 3,600 holes 
to the square inch. Thence it is put into the ore roaster. 
This is the chief feature of the process. It is composed of 
fire-clay retorts of cylindrical shape, built one above the 
other in four tiers, the entire structure being fifteen feet 
high, eight wide, and twelve deep. 
The heat in the retorts varies, the 
lower one being the warmest and 
the upper the coolest. The pow- 
dered ore is passed into the rear of 
the top retort, and is moved slowly 
along by means of a comb worked by 
machinery until the front is reached ; 
thence it falls into the retort be- 
low, then moves back, and the 
operation is repeated until the last 
and bottom retort is reached; when 
it passes out, the whole operation 
consuming about four hours. By 
this process the sulphur is burnt 
out of the ores, the base metals are 
oxidized, and the gold is left in a 
free metallic state. 

After this the ore, having been 
cooled, goes into an automatic 
amalgamator. Here it is treated 
with hot fumes of mercury, which 
instantly attach themselves to the 
precious metals and amalgamate 
every particle of the free gold in 
the ore. By the other processes 
numberless small pieces of gold, 
which have not gravity enough to at- 
tach to the plates, float away and are 
lost. With the use of hot mercury, 
however, these small particles are rolled into globules and 
are consequently saved. Again, when ordinarily treated, 
small portions of gold become coated with copper and iron, 
and are thus lost. In this process, however, such a coating 
is stripped off by the action of the hot mercury, a condition 
of amalgamation which is never accomplished when cold 
mercury is employed. 

After passing from the amalgamator the ore is thoroughly 
cooled and then thrown into settling pans filled with water, 
which are kept agitated for the purpose of settling the 
quicksilver containing the gold. This is next. placed in a 
retort, where the mercury is separated from the precious 
metals. 
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Tbe Canadian Canal System. 

The Canadian canal system now comprises the following 
sections: First, the Welland Canal from Lake Erie to Lake 
Ontario. Thence the route is across Lake Ontario itself to 
Kingston, where the navigation of the river St. Lawrence 
begins. As is well known, remarks a Herald correspondent, 
sent especially to study the Canadian canals, this river along 
its upper portion, owing to numerous rapids, is unfit for 
continuous navigation. Hence at various points these rapids 
are avoided by canals, the vessels passing back from them 
to the river. These are the Galop Canal, the Rapid e Plat 
Canal, the Farran's Point Canal, the Cornwall Canal, the 
Beauharnais Canal, and the Lachine Canal, where the river is 
reached at Montreal, and ocean navigation begins. When it 
is remembered that the Erie Canal is 350 miles long to 
Albany, and has 72 locks, a table showing the superiority of 
the Canadian route in the matter of plain sailing will be in- 
structive, since with 3653^ miles it reaches ocean navigation: 

Canal Free 

Navigation. 
Miles. 

Welland Canal 27 

Lake Ontario — 

River St. Lawrence — 

Galop Canal 7J^ 



Navigation. 

Miles. 



160 
66% 



River St. Lawrence . 
Rapide. Plat Canal 4 

River St. Lawrence — 

Farran's Point Canal % 

River St Lawrence — 

Cornwall Canal 11)^ 

Lake St. Francis — 

Beaqharnais Canal 11% 

Lal^e St. Louis — 

Lachine Canal 8J^ 



5 

3945^ 



Totals.... my. 

From Lake Erie to Montreal, 365J^ miles. 

This route has only 54 locks. It can accommodate vessels 
of nearly three times the tonnage of those on the Erie Canal. 
It can remain open to navigation about the same length of 
time. It has 9 feet of water in the lowest of its locks, against 
6 feet in those of the Erie Canal. This refers to the Canadian 
water route as it is. 

As the Canadian water route is intended to be these already 
superior conditions will be greatly increased. To begin, the 
minimum size of the locks is to be 270 feet by 45 feet, with 
14 feet of water on the miter sills. The enlargement of the 
Welland Canal will shorten the distance one mile, with one 
lock less besides. At the Galop Rapids it is proposed by 
submarine operations to lower the bed of the river from 10 
feet to 16 feet, so that vessels descending need not pass 
through the Galop Canal at all. A contract has been issued 
for this work. The entire system of river and canal naviga- 
tion is to be made available for vessels drawing 14 feet, 
dredging in the former case being necessary. No clear 
sketch of the work has been completed yet, and all the pros 
pective benefits remain therefore unrealized. 

< I » I » • 

NEW SPORTING GTJN. 

Until quite recently guns of the class shown in our en- 
gravings were imported, but we are now able to produce on 
this side of the Atlantic guns that are not only 
fully equal to the best English make, but also a 
great deal cheaper. 

The gun shown in our engravings is unques- 
tionably one of the best breech-loading sporting 
guns in market. It is manufactured at Colt's 
armory by the best and finest machinery, and is 
as good a specimen of mechanical work as one 
would wish to see. The parts are interchange- 
able, and so accurately made that parts of difEer- 
ent guns may be intermixed and a gun may be 
put together from parts taken haphazard. The 
lock is of the rebounding style, and the firing 
pins are without springs. The entire mechanism 
Is exceedingly simple, yet each part performs its 
office perfectly. 

The action bolt, A, which retains the barrel in 
its place, is moved by a lever, B, through the 
medium of internal parts not shown in the en 
graving. This bolt "engages two hooks on the barrels and 
retains the barrels rigidly in place. 

The bolt, C, carrying the shell extractors is engaged by 
a cam, D, on the bolt, connecting the stock and the barrel, 
and when the barrel is released by drawing the action bolt, 
A, and tipped as shown in 
Fig. 1, the shell extractor is 
operated. 

The stocks to these guns 
are made of arbv desired style 
of English or Circassian wal- 
nut or other choice wood, 
and the guns can be fur 
nished with any grade of 
finish. Patterns are fur- 
nished with the guns if de- 
sired, and the guns are gua- 
ranteed to make the pattern 
furnished. Each gun is tho- 
roughly tested at the factory, 
and none but absolutely per- 
fect ones are placed on sale. 

We have recently exam- 
ined samples of these fine 
guns from the establishment 
of Messrs. Hodgkins & 
Haigh, 300 Broadway, New 
York city, who keep an as- 
sortment of them on exhibi- 
tion and for sale. 



AFFABATT7S FOB BECOBSING EABIHQUAKE 
MOVEMENTS. 

The accompanying cut, taken from La U'ature, represents 
an ingenious seismograph invented by M. Ignazio Galli, of 
the Meteorological Observatory at Velletri, Italy. It con- 




GALLI'S SEISMOGBAFH. 

sists of six separate devices for observing and recording 
automatically the horizontal and vertical amplitude of earth 
tremors, the direction of the earthquake movement, the 
time of the shock, and the intensity of the attending mag- 
netic disturbance. At the nearest corner of the marble base 
is a short standard of metal, on the top of which rests an 
agate cap, balanced by a nietal ring below, and carrying 
above a long, slender vertical rod, the whole forming a sen 
sitive pendulum. At the top of the rod is a small silver 



that the vertical rod is shorter and carries at top a sheet of 
paper covered with lampblack. Resting on this blackened 
paper is the fine needle of a nicely balanced lever attached 
to the brass support which arches over the middle of the 
base. As the earth tremor causes the paper to move the re- 
lative extent and character of the movement are marked by 
the needle on its blackened surface. Behind this part of 
the apparatus is a weight suspended by a sensitive spiral 
spring. At the bottom of the weight is a lever, to the other 
end of which a needle is suspended by a hair, the point of 
the needle resting on a sheet of blackened paper slightly in- 
clined. This IS for measuring the vertical height of the 
earth movement. Its operation is obvious. 

The direction of the movement is marked by the needle of 
the lever attached near the upper right hand corner of the 
frame, on the sheet oi blackened paper on the top of the rod 
which rises from the middle of the base. 

To ascertain the quarter whence the movement proceeds 
and the time of the shock, a truncated metal cone is inverted 
and balanced on a horizontal metal disk surrounded by a 
ring marked with the cardinal points. The instant the ap- 
paratus is moved the cone tips against that side of the ring 
whence the motion proceeds, and in falling acts upon a 
lever which stops the clock, thus indicating at once the di- 
rection of the source of the shock and the time of its occur- 
rence. The intensity of the accompanying magnetic dis- 
turbance is measured by the magnet and its attachments. 
This seismograph is inclosed in a glass case, is small, ex- 
tremely sensitive, and records the slightest tremors of the 
earth with great precision. 



< I » > » 



MISCELLANEOUS INVENTIONS. 

An easel for holding drawing boards and other similar 
articles, which is so arranged that the board or other article 
can be set in a horizontal position or at any desired incli- 
nation, and can also be revolved so as to present the draw- 
ing or other object in different positions for the purpose of 
facilitating the work on the object, has been patented by 
Mr. Isaac Wilkins, Jr., of Greenpoint, N. Y. 

An improved scarf, which can easily be changed so ^hat 
either end of it may be attached to the neck band, has been 
patented by Mr. Werner W. Fichtenberg, of New York city. 
Both ends of the scarf are alike, and provided with a neck 
band having its end fastened to a small plate, which is pivoted 
to a button that is arranged to slide on a thin rod or a wire 
fastened to the rear side of the scarf. 

Mr. John T. Rossetti, of Brownsville, Texas, has patent- 
ed a pendant for a watch which can be turned in every 
direction and can be screwed into the watch case. The pen- 
dants made heretofore could be turned forward and back- 
ward in one direction only, and were not screwed into the 
case, but soldered to it, and were liable to break off. 

Mr. Samuel M. Rhoads, of Jeflersonville, Pa., has patented 
a simple and durable shaft or pole coupling for vehicles. 
The invention consists in combining with the 
cushion of a thill coupling a box having a re- 
cess and back piece, a separate axle clip, and a 
screw-threaded cap having ears that clasp the 
box. 

An improved corset clasp, patented by Mr. 
William McCabe, of New York city, consists in 
forming the hook plate with a spring tongue to 
prevent the accidental separation of the hooks 
and eyes after they have been fastened. 

Mr. Charles H. O'Connor, of Brooklyn, N.Y., 
has patented a process for the manufacture of 
flexible non-inflammable paper, or for the treat- 
ment of paper to render it non-inflammable; 
that is to say, saturating paper wholly or par- 
tially unsized with a solution of silicate of soda 
of low specific gravity, and subsequently drying 
the paper. 
Mr. John B. Weir, of Otsego Lake, Mich., 
mirror, carrying a fine needle, the movements of which are | has patented an improved calk plate for boots and shoes 
observed through a small telescope. A"ny movement of the I which is both simple and effective. It consists of a metal 
base is so magnified at the upper end of the rod that the ) plate covering the heel and sole, provided with calks on the 
minutest tremors of the earth are thus made visible. ( lower side and lugs, which fit into corresponding recesses in 

The system next to the left is substantially the same, save | the sole on the upper side. It is secured to the heel of the 

boot or shoe by means of a 
countersunk screw, which 
takes in a threaded plate and 
socket in the heel. 

Mr. Thomas B. Baldwin, 
of Troy, Pa., has patented a 
parlor cooking stove with two 
fireplaces, so arranged that 
the one may be used simply 
for heating purposes, and the 
other be used simply for 
cooking purposes. 

Mr. Robert Cunningham, 
of Brooklyn, N. Y., has pa- 
tented an improved process 
of ornamentation, consisting 
In fixing the ornament in the 
desired position with some 
suitable adhesive substance or 
fastening, and then pouring 
over the entire surface of the 
ornament and its support a 
sufficient quantity of transpa- 
rent alcohol copal varnish to 
Fig. l.-COLT'S DOUBLE BAREELED BREECH-LOADING SPORTING GUN cover and imbed the ornament. 




Fm. 2. -LONGITUDINAL SECTION OF BREECH-LOADING GUN, 
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THE DEC0KATIN6 SFIDEB CRAB. 



A. W. ROBERTS. 



Society and occupation in the world of the sea are repre- 
sented by masons, builders, marauders, usurpers, and plun- 
derers, and all have their distinguishing peculiarities. A 
fancy of the quaint spider crab, or " dandy crab," as he is 
sometimes called, is to decorate himself with algse and 
sponges; and none but the most brilliant in color seem to 
please, him ; this, however, not for vain display, but, pri- 
marily at least, for personal protection. He moves about 
"slowly and solemn," and is deliberate in decision and 
determined in purpose; his hard, spiny shell, of somber 
color, adds to the dignity of his appearance, and the method- 
ical way in which he uses his claws and carries himself 
about, really impresses one with the 
idea that he is quite an important 
personage in the aquarium. 

When wishing to array himself 
he finds a brilliant algse or sponge, 
and pinches off piece after piece 
with his long, slender claws; these, 
when broken, are dipped in a glu- 
tinous fluid contained in the mouth, 
and are carried to the back and 
fastened securely. Sometimes after 
he has attached a particular frag- 
ment, he reaches back his claw a 
second time to satisfy himself that 
it is secure. 

This practice is indulged in only 
when the crabs are young, and in 
the fall, and its object is to obscure 
the crab from hungry sturgeons and 
skates. "When placed in a tank with 
many animals the crabs take the 
same precaution against possible 
enemies, and often cover themselves. 

FuU-growncrabsare too large and 
hard to be swallowed, and are sel- 
dom seen fastening seaweeds to 
their backs, as they no longer have 
need of such protective covering. 

There is an old mill race on Long 
Island where many of these crabs 
have been carried among sponge- 
covered rocks whence they cannot return. Dainty bits of 
red and yellow sponges have been attached to their backs, 
which have grown so as to nearly cover them. "When in mo- 
tion the crabs look like moving sponges. Although much 
preferring brilliant algse and sponges, the spider-crab will, 
for lack of them, make use of other material. Not long ago 
a tank was cleaned in the aquarium, and a spider crab was 
confined in one corner with a pane of glass. I threw in sprays 
of sertularia and bits of the bases of anemones. These were 
eagerly seized by the crab and attached to his back. In course 
of time the bits of anemones developed into perfect animals, 
and remained on the shell till the crab reached the period of 
casting. 

The spiders cast their shells like the rest of crabdom, but 
unlike other varieties have no attendant to protect them 
when soft. Two that were nearly ready to shed in one of 
the tanks at the aquarium, suddenly broke loose from their 
shells on the tank's receiving a sudden 
jar. The crabs are less pugnacious 
than the hermit and other crabs, ap- 
pearing to quarrel only over their food. 
They have keen appetites and good 
nos.es for scenting food. I have often 
amused visitors at the aquarium by 
holding a dead minnow in my hand. 
The crabs would assemble from all parts 
of the tank, and climb up my arm and 
cluster about my hand in numbers in 
search of the minnow, after having 
fierce contests with one another. 

More curious than this is the fact 
that they will deliberately seat them- 
selves on the largest sized anemone 
when feeding, and with their claws 
will deliberately take the food out of 
the stomach of the anemone. 

I have often seen the spider crab 
attack a scallop in open shell. The 
scallop would close suddenly and hold 
the crab captive for several hours. 

There is a specimen of the long- 
armed spider crab of Japan in the 
cabinet of Rutgers College, N. J., 
which measures, when the limbs are 
extended, eleven feet and six inches. 
This variety is the largest known. 



awakens from its winter nap, and quits its dark dormitory 
of mud to enjoy the spring sunshine. It may sometimes be 
seen floating on the surface of the water, with legs extended, 
and its head just partly drawn within its shell, but sinks 
quickly at your near approach. 

It is generally supposed that turtles do not have a note 
or song, or produce any sound except a hiss, given when 
the head is suddenly drawn back within the carapace. But 
the painted turtle has a love song which he often sings dur- 
ing May. It is something like the shrill note 'of the toad, 
but cannot well be described. About the first of June the 
female quits the water and digs a hole in the ground, in 
which she deposits her eggs. They then appear to receive 
no more attention, but are hatched by the temperature of 



The painted turtle may be recognized by its smooth cara- 
pace, the large plates of which are dark olive or greenish 
black, margined with yellow, and the marginal plates with 
internally red markings. The plastron (under shell) is of a 
bright yellow color ; sometimes, though rarely, it has a few 
dark spots. The head is black, with two or more spots on 
the sides; the neck marked with yellow lines. The legs are 
streaked with red and black. When full grown it measures 
from six to eight inches. 




THE DECORATING SPIDER CRAB 

the soil. The young turtles make for the water as soon as 
hatched. They are truly pretty little things: indeed I may 
call them "real 'cute." 

I cannot say what this turtle principally feeds upon in a 
wild state, but in captivity it devours meat, flsh, tadpoles, 
earthworms, and also berries. 

The painted turtle, though not considered eatable, is never- 
theless sold along with several other turtles, and figures as 
a '' diamond -back" in the famous terrapin supper. Indeed 
in some seasons there are more wood turtles {Ohdopus in- 
sculptus, Le Conte) and red-bellied turtles (Pseudemys rugosa, 
Shaw) sold in the Philadelphia markets than edible salt 
water terrapins or diamond-backs (MalacocUmmys palustris, 
Gmel., Gray) The game dealers call the female turtles 
"cows," and ask higher prices for them than the "bulls," 
as they are generally fatter, and often contain eggs. I ex- 
amined a netful of terrapins at a game store a week or two 



THE PAINTED TURTLE. 



C. FEW 8EI88. 




The painted turtle {Chryaemys picta 
(Herm.), Gray) may be found in many 
of our ponds, lakes, creeks, and rivers, 
from New Brunswick to Georgia. A naturalist says: "It 
inhabits stagnant ponds or lakes, and is never found in 
rivers or running streams." This is an error. I have seen 
it and seen it captured in the Delaware and Schuylkill rivers, 
and also in various creeks of running water. 

In Pennsylvania, April is the month in which it generally 



THE PAINTED TURTLE. 

ago, and found them all to be of the rugosa species. Many 
of them were dead, and two were so " very dead "that their 
eyes had dried up and sunk deeply into their sockets. And 
yet the wily caterer will buy them and stew them with wine 
and spices, and the epicure will smack his lips over this rep- 
tilian carrion, and exclaim, " How delicious!" 



The Education of IXWA Beasts. 

The veteran animal tamer, Alfred Still, says that too 
much whipping makes a wild animal sulky and vicious, but 
a certain amount of whipping is necessary. To train a 
■wild beast, he said recently, you 
must "first make its acquaintance 
from the outside of the cage, and 
get the animal acquainted with 
your face; but, above all, with your 
voice. They become accustomed 
to voices sooner than faces, and 
are governed more by sound than 
by sight. Having got accustomed 
to your beasts, and they accus- 
tomed to you, your next step is to 
train them to their tricks. Though 
these tricks are simple, they re- 
quire a great deal of time and pa- 
tience and a good deal of whipping 
to accomplish them. The lions are 
the smartest of the wild beasts. You 
can train a lion to do the ordinary 
tricks of the trade: jumping through 
hoops and over gates, standing on 
his hind legs, and so on — in about 
five weeks' constant work. It will 
require about a week longer to 
teach a lioness, and a leopard, 
which comes next to a lion in intel- 
ligence, about six weeks to learn 
the same feats. It lakes about seven 
or eight weeks to teach a tiger, and 
a tigress from eight to nine weeks, 
while you can keep on beating and 
teaching a hyena for four months 
before you can do much with him. The most difficult thing 
to do is to teach a wild beast to let you lie down on him 
without his trying to make you lie in him by eating you 
up. Kindness— that is, anything but ordinary civility — is 
absolutely thrown away upon a wild beast. With a tiger 
or tigress especially all affection is literally wasted. A 
tigress is as likely to eat you up after an intimate acquaint- 
ance of six years as one of six weeks. As a rule, the whip 
is the most efficacious instrument for training. It can be 
used quickly and it hurts. If I were to drop my whip the 
beasts would fancy I had lost all my power over them 
and would pounce first on the whip and then go for me. 
The four tigresses trained in that cage are estimated to be 
worth $33,000; but a good tiger, unbroken, is not worth 
more than $3,500. Lions are worth about $3,000 to $3,500 
each; panthers, $600; jaguars, $400; hj'enas, $350, If un- 
trained; leopards, $350 to $400, according to their kind." 

■*« ♦ «»■ 

AVIld Pigeons In IHIchlgan. 
A correspondent of the Detroit Post, 
writing from Traverse,!Mich., April 24, 
says that the biennial flight of pigeons 
to the woods of Northern Michigan 
began the latter part of March. These 
birds on their journeyings from the 
South to the far North stop every two 
years for two or three nestings in Michi- 
gan, usually coming in immense num- 
bers. On the alternate years, when beech 
nuts are not abundant in this State, they 
take some other course in their north- 
ward flight. Formerly t*eir first nesting 
was in Allegan or Ottawa county. Of 
late they have generally settled first in 
Shelby, Oceana county, and later in 
the season in Benzie and Emmet coun- 
ties. Two years ago they skipped both 
Oceana and Benzie counties and nested 
first in Emmet, near Petoskey. This 
year their first flight was to the same 
section, but they soon-discovered that 
they had been fooled by the warm 
weather further south. The weather 
about Peloskey was still cold, the bay 
was frozen over, the snow was deep in 
the woods, the prospect for good feed- 
ing was bad, and after a day 01- two of 
apparent irresolution and many erratic 
flights the birds, as if by common con- 
sent, took their course to the neighbor- 
hood of Platte River in Benzie county. 
As a local publication stated at the 
time, "they came in clouds, millions upon millions. It 
seemed as if the entire world of pigeons was concentrating 
at this point. The air was full of them and the sun shut out 
of sight, and still they came, millions upon millions more." 
They spread over an area of more than fifteen miles in length 
and six to eight miles wide, and the prospect for atime was 
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that the nesting would be the most extensive ever known in 
the State, The news speedily reached all parts of the State, 
and it is said that in a fortnight's time three thousand hunt- 
ers — professionals, amateurs, greenhorns — had invaded the 
country from all directions, surrounding and penetrating 
the nesting grounds. 

It was noticed, however, by old hunters that the birds did 
not settle down to domestic life as quickly as usual. The 
roosting birds — that is, those who had not yet mated— out- 
numbered the nesting birds a hundred to one. Some of the 
more zealous and inconsiderate sportsmen entered the nest- 
ing woods and commenced popping away at the nests them- 
selves, a snow storm followed, high winds prevailed, and 
many of the roosting birds, disgusted, postponed their an- 
ticipated housekeeping, and scattered. The nesting conse- 
quently falls far short in magnitude of what was at first 
expected, though still large in area and containing millions 
of birds. It scattered along the banks of the Platte River, 
the townships of Almira, Zeeland, and Homestead. The 
distance from one end to the other is over ten miles, and the 
width varies from a few rods to three or four miles. There 
are, however, numerous long distances between the two 
extremes where no nests are to be found, and the birds have 
occasionally changed their ground, so that many of the hunt- 
ers themselves are very uncertain as to the exact where- 
abouts of the birds at the present time. In the nests first 
made the young are about ready to fly, and have been aban- 
doned by the old birds, and in some places, owing to the 
winds and the constant shooting, the nests have been desert- 
ed before any birds were hatched. 

One nesting is about the same as another, and the first 
nest you come to is like the million others in the county. 
When these migratory birds have mated, decided where to 
settle, and have staked off their claim, they proceed at once 
to construct about the slightest nest that will hold an egg 
and a bird. " Three sticks and a feather " constitute about 
the material, according to a recent visitor here. The feather 
is often wanting, but a few more sticks are generally added. 
The nest is placed in the crotch of a tree, on two forked 
branches, or anywhere else in the tree where suitable sup- 
port can be found. Cedar trees along the river bottoms 
seem to be preferred, but when the nestings are large, beech 
and other trees are occupied. From half a dozen to fifty 
or sixty nests are built in a tree, and only one egg is laid 
in each nest. 

NATVEAL HISTORY NOTES. 

Interdependence of Plants and Animals. — Few, perhaps, 
know that a certain little gall fly (Oynips) of Asia Minor de- 
cides on the existence of tens of thousands of human beings. 
As our clippers and steamers carry the produce of the land 
from continent to continent, so these tiny sailors of the air 
carry the fertilizing pollen from the male to the female flow- 
ers of the fig tree. Without pollen there come no figs, and 
consequently on the activity and number of the gnats de- 
pends the productiveness of these trees. The fruit of the 
fig is not, as in most other cases, a pericarp enveloping the 
seed, but a common calyx or receptacle which incloses the 
flowers. In the center of this receptacle the cavity is lined 
with a multitude of flowers, the male and female blossoms 
being on distinct plants. The medium of communication 
to these flowers is only a small aperture at the summit of 
the receptacle. Hence the access of pollen to the female 
blossoms is impossible by the ordinary means of transmis- 
sion, and this is accomplished by the little gnat, which is 
continually fluttering about from fig to fig for the purpose 
of finding a suitable place in the cavity to deposit its eggs. 
These gnats, therefore, regulate in fact the extensive and pro- 
fitable fig trade of Smyrna. A little ugly beetle of Kam- 
schatka has, in a like manner, more than once saved the 
entire population of the most barren part of Greenland from 
apparently unavoidable starvation. It is a great thief in its 
way, and a most fastidious gourmand moreover. Nothing 
will satisfy it on a long winter evening — and we must bear 
in mind that these evenings sometimes last five months with- 
out interruption — but a constant supply of lily bulbs. The 
lilies are well content with this arrangement, for being eaten 
comes as natural to them as to a Fiji islander; and they.are, 
as a compensation, saved from being crowded to death in a 
narrow space, while those that escape the beetle shoot up 
vigorously the next summer in. rich pastures. Still better 
content are the Greenlanders ; for, when their last mouthful 
of meat_ and their last drop of train oil are gone, they dig 
up and rob the provident little beetle of its carefully hoarded 
treasures, and, by its aid, manage to live until another 
season. 

Self Defence among Plants. — Dr. Beccari describes an 
epiphytal plant, a myrmecodia, growing on trees in Borneo. 
Its seeds germinate, like those of the mistletoe, on the 
branches of the tree; and the seedling stem, covered by 
the cotyledons, grows to about an inch in length, remaining 
in that condition until a certain species of ant bites a hole in 
the stem, which then produces a morbid gall-like growth, 
which ultimately becomes a tuber-like body, constituting 
the home of the ants. Dr. Beccari asserts that the presence 
of these ants is an essential to the plant's existence, for unless 
the young plants are thus attacked by these insects they 
soon perish. The ants then protect their plant home by 
rushing fiercely out on the intruders. The white sessile 
flowers in this species are produced on the tuber-shaped 
body of the plant. 

Dispersion of Seeds. — Says Professor Prentl, in a recent 
lecture on the means taken by plants to disperse their seeds: 



" Seeds that have not learned to fly with their own or other 
people's wings, are taught, it seems, to swim. Trees and 
bushes which bear nuts love low grounds and river banks. 
Why? Because their fruit is shaped like a small boat, and 
the rivulets playing over silvery sands, as well as the broad 
waves of the Pacific, carry their seed alike safely and swiftly 
to new homes. Rivers float down the fruits of mountain 
regions, into deep valleys and to far off coasts, and the Gulf 
Stream of our own Atlantic carries annually the rich pro- 
ducts of the torrid zone of America to the distant shores of 
Iceland and Norway. Seeds of plants growing in Jamaica 
and Cuba have been gathered in the quiet coves of the Hebri- 
des. The fruit of the red bay has the form of a piroque ; at first 
it sinks to the bottom, but nature has given it a small hole in 
the upper part ; a little air bubble forms there, and causes it 
to rise again. The gigantic sea cocoa itself, weighing not 
rarely more than five pounds, but air-tight in its close shell, 
and buoyant by reason of its light, fibrous coat, is thus 
I drifted from island to island, and rides safely on the surges 
I of the ocean from the Seychelles to the distant coast of 
Malabar. There it lodges and germinates in the light moist 
sand, so that the Indians of old fancied that these fruits 
grew under water, and called them "sea cocoas." A still 
more striking provision of nature is this, that there are some 
seeds of this kind so exquisitely adjusted to their future des- 
tination, as to sink in salt water, while they swim with safety 
in fresh water." 



Tbe Pedigree of tbe Dog. 

While considering the problem of the origin of the dog, 
in a recent lecture at the Royal Institute, in London, Prof. 
Huxley expressed the opinion that its solution was easy if a 
beginning was made upon a solid basis of fact. Such a 
basis of fact was supplied by what was known of the origin 
of dogs in North America. The Indians of the northwest- 
ern parts of America were all in possession of half-tame cur- 
like dogs, living in the same way as the dogs in Egypt — in 
a semi-independent condition. In the same country there 
existed a wild animal — the Ganis latrans, or prairie wolf. It 
was impossible to point out any distinction between these 
prairie wolves and the domesticated dog of the Indians. It 
was somewhat difficult to understand how these wild and 
fierce animals could be tamed; and yet, when one knew 
their habits, it was easy enough. The smaller wolves and 
jackals, although predacious and fierce, were endowed with 
singular curiosity; that curiosity directed them toward man 
and his doings. There was not one of these animals which, 
if caught young — whether jackal or small wolf — could not 
be tamed and made as attached and devoted to man as any 
ordinary dog. It was not difficult to understand, therefore, 
how these animals became acquainted with man, how they 
became trained, and how from tli'em sprang a race of domes- 
ticated animals which, curiously enough, were far more at- 
tached to their masters and the animals with which they 
were brought up than to members of their own family. If 
they could depend upon the fact that this one domestic dog 
originated in the taming of an indigenous wild animal, then 
the general problem of the origin of domestic dogs would 
take this form — could they find in all parts of the world in 
which domestic dogs were known wild stock so similar to 
the existing race of dogs that there was nothing unnatural 
in supposing that they had the same origin as the Indian 
dogs ? They might trace dog-like animals further and 
further west, until, in Northern Africa, they had a whole 
series of kinds of dog-like animals, usually known as jackals. 
He believed that these wild stocks were the source from 
which, in each case, the savages who originally began to 
tame dogs had derived the stock. This view was confirmed 
by archffiological researches. They had preserved to them, 
on the monuments of ancient Egypt, a great variety of 
forms of dogs, and it was significant that the further back 
they went the fewer were the varieties, until, at the time of 
the third and fourth dynasties — that is about 6,000 years 
ago — there were only two well marked forms of dogs. One 
of them was a comparatively small cur-like dog, similar to 
that which was to be seen in the streets of Cairo at the pre- 
sent day, and the other was like a greyhound. The cur 
was, no doubt, a tame species of the wild jackal, which was 
still to be found in the same country ; and with respect to 
the greyhound, there was in Abyssinia a very long-headed 
dog, which was very much of the same form as the grey- 
hound, and which, it could hardly be doubted, was the 
source from which it sprang. Assuming that there was no 
doubt that the origin of dogs could be traced to these 
I sources, the more modified forms of the domestic animal 
j were simply the result of the selected breeding, which had 
I given rise to the same modification in dogs as it had done in 
the case of pigeons. 
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Apple Borer. 

A subscriber asks how he can get rid of the apple borer. 
According to a writer on horticultural and agricultural 
subjects, when borers have once gained possession of a tree 
the only way to get rid of them is to hunt for them carefully 
with a knife or wire and destroy them. The eggs of the 
parent beetle are deposited during nights in June, and are 
'< placed in the bark of the tree at the surface of the ground, 
or whatever may surround the tree. These eggs hatch in 
our latitude during September; and it is soon after this that 
the young grub may be easily removed without the use of 
anything more than the point of a penknife. A few minutes 
spent in this way about the first of October each fall will 
keep the tree from this pest. 



RECENT DECISIONS BEIATINQ TO PATENTS, COPY- 
RIGHTS, ETC. 
Supreme Court of tbe United States. 

BAKEK VS. SELDEN. 

{Decided October Term, 1879.) 

1. The copyright of a book, if not pirated from other 
works, will be valid without regard to the novelty of the 
subject matter. 

2. The description of an art in a book entitled to the bene- 
fit of copyright lays no foundation for an exclusive claim to 
the art itself. The description alone can be protected by 
copyright. The art can only be secured, if it can be secured 
at all, by letters patent. 

3. A work on the subject of book-keeping, explanatory 
either of old systems or of an entirely new system, con- 
sidered as a book conveying information on the subject and 
containing detailed explanations of the art, is the subject of 
copyright; but the use of the peculiar systems ot book-keep- 
ing described cannot be protected thereby. 

4. Blank account books with ruled lines and headings are 
not the subject of copyright, nor can the copyright of a 
work on book-keeping with portions illustrated by such 
ruled lines and headings secure the exclusive right to make, 
sell, and use account books prepared upon the plan set forth 
in such book. 

5. Although the proofs show that the defendant makes 
account books arranged on substantially the same system as 
that explained in the copyrighted book of the plaintiff, it 
does not appear that he has violated the copyright ot the 
same regarded merely as an explanatory work, and, as the 
plaintiff is not entitled to an exclusive right in the system, 
the charge of infringement is not sustained. 

Appeal from the Circuit Court of the United States for 
the Southern District of Ohio. 

Mr. Justice Bradley delivered the opinion of the Court. 

Among other things stated is the following: 

The remarks of Mr. Justice Thompson in the Circuit Court 
in the case of Clayton vs. Stone & Hall (3 Paine's Rep. 392), 
in which copyright was claimed in a daily price-current, are 
apposite and instructive. He says: 

In determining the true construction to be given to the 
act of Congress It is proper to look at the Constitution of 
the United States to aid us in ascertaining the nature of the 
property intended to be protected. '■' Congress shall have 
power to promote the progress of science and useful arts by 
securing for limited times to authors and inventors the ex- 
clusive right to their writings and discoveries." The act in 
question was passed in execution of the power here given, 
and the object, therefore, was the promotion of science; and 
it would certainly be a pretty extraordinary view of the 
sciences to consider a daily or weekly publication of the 
state of the market as falling within any class of them. 
They are of a more fixed, permanent, and durable character. 
The term "science" cannot, with any propriety, be applied 
to a work of so fluctuating and fugitive a form as that of a 
newspaper or price-current, the subject matter of which is 
daily changing and is of mere temporary use. Although 
great praise may be due to the plaintiffs for their industry 
and enterprise in publishing this paper, yet the law does not 
contemplate their being rewarded in this way; it must seek 
patronage and protection from its utility to the public, and 
not as a work of science. The title of the act of Congress 
is " for the encouragement of learning," and was not in- 
tended for the encouragement of mere industry unconnected 
with learning and the sciences. . . . AVe are accord- 
ingly of opinion that the paper in question is not a book the 
copyright to which can be secured under the act of Con- 
gress. 

The case of Cobbett vs. Woodward (L. R., 14 Equity 
Cases, 407) was a claim to copyright in a catalogue of furni- 
ture which the publisher had on sale in his establishment, 
illustrated with many drawings of furniture and decora- 
tions. The defendants, being dealers in the same business, 
published a similar book, and copied many of the plaintiff's 
drawings, though it was shown that they had for sale the ar- 
ticles represented thereby. The court held that these draw- 
ings were not subjects of copyright. Lord Romilly, M. R., 
said: 

This is a mere advertisement for the sale of particular ar- 
ticles which any one might imitate, and any one might ad- 
vertise for sale. If a man, not being a vendor of any of the 
articles in question, were to publish a work for the purpose 
of informing the public of what was the most convenient 
species of articles for household furniture, or the most 
graceful species of decorations for articles of home furni- 
ture, what they ought to cost, and where they might be 
bought, and were to illustrate his work with designs of each 
article he described — such a work as this could not be 
pirated with impunity, and the attempt to do so would be 
stopped by the injunction of the Court of Chancery; yet, if 
it were done with no such object, but solely for the purpose 
of advertising particular articles for sale, and promoting the 
private trade of the publisher by the sale of articles which 
any other person might sell as well as the first advertiser, 
and if in fact it contained little more than an illustrated in- 
ventory of the contents of a warehouse, I know of no law 
which, while it would not prevent the second advertiser 
from selling the same articles, would prevent him from 
using the same advertisement, provided he did not in such 
advertisement by any device suggest that he was selling the 
works and designs of the first advertiser. 

Another case, that of Page vs. Wisden (20 Law Times 
Rep., N. S. , 435), which came before Vice-Chancellor Malins 
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in 1869, has some resemblance to the present. There a copy- 
right was claimed in a cricket scoring sheet, and the Vice- 
Chancellor held that it was not a fit subject for copyright, 
partly because it was not new, but also because " to say 
that a particular mode of ruling a book constituted an ob- 
ject for a copyright is absurd." 

The decree of the Circuit Court must lie reversed, and the 
cause remanded, with instructions to dismiss the complain- 
ant's bill. 



WOODBURY PATENT PLANING MACHINE COMPANY VS. KEITH. 

{Decided October Term, 1879.) 

1. Woodbury filed a caveat May 28, 1846, and his applica- 
tion June 3, 1848; The latter was rejected February 20, 1849, 
and the fes withdrawn in October, 1852. Under the act of 
1870 the application was renewed within the six months 
allowed, and the patent granted April 29, 1873. No serious 
attempt having been made to procure a re-examination of 
the old application, or to renew it, for a period of more than 
twenty years, though during more than sixteen years of 
that time the improved device had been in common use with 
the knowledge of the patentee, it was held thatthe.invention 
was abandoned before the renewed application was made. 

2. The action of the Commissioner of Patents in granting 
a patent, under section 35 of the act of 1870, is not conclu- 
sive on the question of abandonment. 

3. The rule of the Patent Office prior to the passage of 
the act of 1870, that an application rejected, or not prose- 
cuted within two years after its rejection or withdrawal, 
should be conclusively presumed to have been abandoned, 
though not always adhered to, had held it to be a question 
of law in the cases to which it applied, and the effect of the 
statute was rather to change the rule than to make the de- 
cision of the Commissioner granting a patent an unreview- 
able decision that the invention had not been abandoned. 

4. Section 35 of the act of 1870 declares abandonment to 
be a question of fact, and patents granted thereunder are 
just as impeachable as those granted under section 24, where- 
by the Commissioner is authorized to deal with the question 
of abandonment as well as public use and sale and origin- 
ality of invention. 

5. Abandonment, although a matter of intention on the 
part of the inventor, need not be expressed in words, but 
may be gathered from the acts of the inventor. 

6. Abandonment may occur as well after an application 
has been made and rejected or withdrawn as before, and 
evidenced in the same manner. 

7. The law requires and favors diligence in prosecuting 
the claims to an exclusive right, and an inventor cannot, 
without cause, hold his application pending during a long 
period of years, leaving the public uncertain whether he in- 
tends ever to prosecute it, and keeping the field of his inven- 
tion closed against other inventors. 

8. Circumstances may arise which will excuse delay in 
prosecuting an application, such as extreme poverty or pro 
tracted sickness; but in the absence of any such excuse en- 
tire inaction on the part of the inventor, coupled with long- 
continued public use without complaint or remonstrance on 
his part, constitute abandonment to the public. 

9. The rule of the Patent Office that an application re- 
jected, or not prosecuted within two years after its rejection 
or withdrawal, should be conclusively presumed to have been 
abandoned, was not a statutory rule, nor inflexible in its ap- 
plication, but was frequently departed from and abolished 
before the act of 1870, and was no bar to a movemeiit on the 
applicant's part to have his application reinstated after with- ; 
drawal, or to have it re-examined, or take an appeal, or file 
a new one, and cannot be regarded as an adequate excuse 
•for a long delay. 

10. Woodbury's invention, patented April 29, 1873, was 
anticipated by the machine made by Alfred Anson in 1843, 
and in constant use for thirty years. 

11. Mere enlargement of a machine to strengthen or in- 
crease its capacity is the work of the mechanic and not in- 
vention. 

13. An objection to the examination of a witness should 
state specifically the grounds of the objection, in order that 
the opposite party may have the opportunity of removing it, 
if possible. 

13. Under section 4920 of the Revised Statutes only the 
names and residences of those who had invented or used the 
anticipating machine or improvement, and not the names of 
those who are to testify of its invention or use, are required 
to be pleaded. 

Bill dismissed with costs. • 



Minneapolis Flooring Mills. | came better informed as to the character of our flour and the 

j The pride of Minneapolis, and one of the principal advantages of introducing it to their customers, and in 1878 

factors in the wonderful growth and prosperity of our city, a small direct export trade confined mainly to " bakers' " 

are the unrivaled and matchless flouring mills which line j and low grades was established. Later on, small samples of 

the bank of the Mississippi River at the Falls of St. An, the "fancy " were ordered for Liverpool, London, and Glas- 

thony, and whose unequaled products have already given gow, and the trade once inaugurated increased rapidly until 

to Minneapolis flour a world-wide reputation. Twenty-four it had thus early grown into considerable magnitude, and 

i of these splendid mills, which stand as monuments of Min- j not less than 450,000 barrels, or their equivalent in sacks, 

neapolis courage and enterprise, have already been erected, | have been shipped during 1879 direct from the mills in Min- 

' and others, still more extensive and imposing^ are to follow i neapolis to leading points in the United Kingdom, France, 

at an early day. Among the most prominent of those already ' Germany, Spain, and Italy, while direct shipments have also 

j constructed are the great Washburn A and B, and the Crown I been made to Alexandria, Egypt. To-day there is not a port 

! Roller mills. The Washburn " A," standing on the site of ; in Europe to which through bills of lading cannot be obtained 

the one destroyed by the explosion of May 2, 1878, is 100x244 in Minneapolis at fixed rates. 



feet, is nine stories high, and will, by the adoption of newly 
invented machinery, have a capacity of 3,000 barrels daily. 
The Crown Roller Mill, now nearly completed, has aground 
surface of 134x144 feet, is eight stories high, and, using the 



English millers and dealers who have visited our great 
mills during 1879 have frankly stated that in their opinion 
the fine grades of Minneapolis spring wheat flour are des 
tined to supplant the products of the Hungarian mills which 



most improved styles of machinery, will be able to turn out have controlled the English market for so many years. The 
2,500 barrels daily. Both of them are to be illuminated with trade thus sought to be established amounted in 1878 to but 
the newly invented electric lights, and are, in all respects, ' $763,281, but in 1879 had increased to $3,150,000. What 
the largest and most complete flouring mills in the world. | that trade will amount to in the future can be predicted only 
The highest grades of flour are made at these 24 mills, j from its wonderful triumphs in the past. — Pioneer Press. 
which is eagerly sought for in the markets of the world. 



The entire daily products of these mills, when fully com- 
pleted and running, will reach the enormous amount of 
17,500 barrels every 24 hours, and requiring, if the mills be 
run 300 days in the year, not less than 25,000,000 bushels of 
wheat for their use alone, or far more than one-half the en- 
tire present wheat production of the State. 

The eflEect of this constant demand upon the crop of our 
State is already well understood by all intelligent business 
men and farmers, steadily maintaining as it does the price of 
wheat from 5 to 10 cents per bushel above what it would be 
if left to be governed alone by the Milwaukee, Chicago, and 
Eastern markets. The average price received by the farm- 
ers of Minnesota for their wheat during the years '77,"' '78, 
and '79, by reason of the local market of Minneapolis, is not 
less than 7 cents per bushel on the crops named more than 
they would have received if left to the control of the Mil- 
waukee and Chicago markets, or in the aggregate not less 
than $7,000,000 has actually been added to the pockets of 
the wheat-growers of our State by the existence and opera- 
tions of the Minneapolis millers. This vast sum of money 
has not only been received by the farmers to add to their 
comforts and conveniences of life, but has gone through 
their hands to swell the great volume of trade which has 
built up our towns and commercial centers. This fact alone, 
now so well understood by the wheat-growers of Minnesota, 
is a complete and conclusive answer to charges of political 
knaves and demagogues who occasionally seek, during elec- 
tion campaigns, to represent the Minneapolis millers as the 
natural enemy and scourge of the wheat-growers of our 
State. The growth and development of the milling interests , ^ . , , 

. T,.. ,. X -1 • 1 1^ T, ti, -c 11 • 1- 4 * i triangular dens, 
of Minneapolis are strikingly shown by the following list ot | ^ ° ^._ 

shipments for the years named: 

Year. Barret 



1860. 
1865 
1870. 
18T3. 



30,000 
98,000 
193,814 
583,009 



Tlie Sense of Space. 

At a recent meeting of the French Society of Biology M. 
Mathias Duval reported what he believed to be an important 
discovery in relation to the origin of the auditory nerve. He 
finds, in the course of his researches upon the origin of the 
cranial nerves, that the auditory nerve has two quite dis- 
tinct roots, the posterior one proceeding from a nucleus, de- 
scribed by all authors, the other, anterior, proceeding from 
a nucleus for motor fibers. Some fibers of the anterior root 
turn back into the cerebellum. Now, we know that the cere- 
bellum is the center for the co-ordination of movements. In 
associating this anatomical fact with the physiological re- 
searches of M. De Cyon, upon the sense of space, and with 
some pathological facts, tending to prove that vertigo has for 
a cause a lesion of the semicircular canals, M. Duval con- 
cludes that the anterior root of the auditory nerve forms the 
nerve of space, of which the semicircular canals are the 
peripheric organs, 



1874 737,157 

1875 843,769 

1878 1,000,676 

1877 935,5"14 

1878 940,876 

1879, estimated in part 1,500,000 

In explanation of the diminished shipments in 1877 and 
1878, we would state that in 1877 there was an almost entire 
failure of the wheat crop in a large territory from which the 
mills drew their supplies; and in May, 1878, over two-fifths 
of the milling capacity was destroyed by fire, and in No- 
vember another twelve-run mill shared the same fate. 
, Before dismissing this subject it may be of interest to the 
general reader to know that, in Minneapolis, the so-called 
" patent process," by which the highest grade of flour is 
produced, was first developed, and to show its advantage to 
the State at large, it is only needful to add that before the 
new process was developed, spring wheat— the only kind 
successfully cultivated here — sold for an average of twenty 
five cents a bushel below the price of winter wheat, 
by the 



Tlie Paris Abattoir. 

The slaughter houses of Paris are located at La Villette, 
on the outskirts of the city, and form, together with a 
police station, telegraph office, barracks for a small force of 
troops stationed there, and other buildings, a town of very 
respectable size. The buildings, which are of stone, were 
constructed in the most thorough manner by the city under 
government authority. The premises are inclosed by a 
high stone wall, and the grounds are divided into regular 
rectangles by four avenues, intersected by four streets. 

Through each building runs a series of cours, covered 
with a glass ceiling, and in these cours the slaughtering is 
done, the animals being dressed on wooden frames placed at 
regular intervals on each side of the cour. A peculiar 
feature of the business is that of blowing up the carcass as 
I soon as the head and legs are cut off, which the Gommercial 
Bulletin describes as follows: The body being placed on the 
I dressing frame, an incision is made in the breast near the 
{ neck, and the nozzle of a bellows inserted. A man then 
j works the bellows for about fifteen minutes, until the whole 
j carcass is swollen out like a small balloon. The reasons 
I given for this are that it makes the meat look better, more 
plump than it otherwise would, and that it enables the one 
who skins the carcass to get the hide off quicker and easier, 
without in juring it. All bullocks, calves, sheep, etc., slaught- 
ered in these establishments are blown up in this manner. 

Pig butchery in Paris is also conducted upon a novel plan. 
The pigs are taken into a large round house, having a cupola 
in the roof to let off the smoke, the floor being divided into 
A dozen or so of pigs are driven into each 
den at a time, and a butcher passes along and strikes each 
one on the head with a mallet. 

After being bled, the defunct porkers are carried to the 
side of the room and arranged methodically in a row. They 
are then covered with straw, which is set on fire and the 
short bristles quickly burned off. After a thorough scorch- 
ing the pigs are carried into the dressing room, hung up on 
hooks, and scraped by means of a sort of drawing knife, 
handled by a skillful operator, who performs his work at 
the rate of about one pig a minute. Then the bodies are 
washed and the entrails taken out and cleaned. 

Every part of the animal is utilized 'in Paris, and that 
which the American throws away as worthless is made to 
i subserve some use in the Frenchman's economy. The pig's 
blood is used in the manufacture of the large black sausages 
which meet with such extensive sale in Paris. The long 
bristles are pulled out by hand and go to the brush maker. 



Regenerating the Potato. 

The well known writer, Mayne Reid, has been experiment- 
ing with Mexican seed potatoes in Herefordshire, England, 
Today, ■ thereby doubling his crop and entirely escaping the blight 
patent process," the price of spring wheat, such as ' which has been so fatal to the English and Irish potato crop 
our farmers raise, is worth more than winter wheat, for the \ of late years. He says, in a letter to the London Live Stock 
reason that the "patent process " can be applied only to this | Journal, that for the last three years he has been cultivating 
kind of wheat, and the product leads the price in the flour | seed which came direct from Mexico, with the result, that 
markets of the country. while ten other sorts, planted in the same field, tended with 

The future of this great interest of our young city it is . like care — in short, axteris paribus — have all been more or 



hardly possible to imagine. As yet it is but in its infancy, 
and already has its firm grasp upon the markets of the world. 
How rapidly it is extending itself will be seen by the follow- 
ing facts: 

In 1875 Mr. George H. Christian went abroad with the 
view of studying foreign milling processes, and introducing, 
if possible, Minneapolis flour upon the European market. 
Mr. Christian learned much of foreign milling, but met little 
success as to the other part of his mission. For two years 
following, the quality of our wheat was such as to render it 
difficult to keep the grade of our flour up to a satisfactory 
standard, and no effort was made to cultivate a foreign mar- 
ket. In the spring of 1877, Mr. L. Christian went abroad 
to follow still further the previous investigations of his 
brother G. H., and to study more closely the flour trade of 
the leading cities of the Old World, and on his return Mr. 
W. H. Dunwoody went out to still further study the ques- 
tion of direct trade between the Minneapolis manufacturers 
and the leading flour houses in England and Scotland. The 
result of these various missions was that foreign dealers be- 



less diseased, his Mexican " papas " show not a spot of 
blight. Nor is this all in their favor, for while the best of 
the other kinds have yielded less than five tons to the acre, 
they have produced over ten, in common drills done by the 
plow. Hundreds of specimens were above one pound in 
weight, some even a pound and a half. 

After being stored in ordinary field pits through the win- 
ter the Mexican potatoes come out perfectly sound, and 
seem to improve in quahty as the spring advances. As an 
article for the table he thinks they have no superior; and he 
proposes that his government take in hand the importation 
of Mexican and Peruvian seed as a cure for the potato 
blight. 

. ^ « t > > 

Bonesllate. 

A new material, called bonesllate, has been added to the 
manufactured products of Newark, N. J. Its basis is bone 
dust. It can be polished and colored, and is harder than eel. 
luloid. It is used for buttons, door knobs, billiard balls, 
and other articles now made of ivory and hard rubber. 
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NEW INVENTIONS. 
A machine for giving to railway and other spikes a uni- 
form twist from the head to the point has been patented by- 
Silas H. Wilson, of Auburn, N. Y. The invention compre- 
hends an improved combination of rotary jaws, reciprocat- 



Mr. Henry Hickman, of Omaha, Neb., has patented a col- 
lar button that will hold the necktie and prevent it from 



Mr. Norman Allen, of Rockaway Beach, N. Y., has 
patented a fan containing a number of leaves or sheets 



slipping. The invention consists of a collar button provided : adapted to receive advertisements. It is composed of a mid- 
with one or more points at the end of the shank, which pass | die thick sheet of paper, to giv(^ stiffness to the fan, and sev- 



into the necktie and hold it in place. It also consists in pro- 



ing die wheels, and feeding mechanism It consists also of 1 viding the shank with an adjustable screw head, which can 
grooved rollers journaled in a carriage which is adapted to be set to cover the points so that they do not catch in the 



move toward and from the rotary jaws, which receive the 
spike, carry it to the jaws, and hold it against rotating 
while the jaws are twisting it, the lower grooved roll having 
also a vertical movement to allow the spike to pass between 
it and the upper roll, and to enable it to release the spike 
after the twist is put in it. 

Mr. George W. Dudley, of Waynesborough, Va., has 
patented a novel saw filing and setting machine designed 
especially for saws having a straight row of teeth, and it 
comprises features of improvement as follows: A peculiar 
construction and arrangement of devices for imparSing an 
elastic cutting stroke to the file; means for raising the file 
on the back stroke; a peculiar construction of guide for hold- 
ing outer end of file frame against lateral displacement and 
determining the depth of cut; means for shifting angularpo- 
sition of saw to give alternate incline to the edge of teeth; 
clamping and holding devices for the saw; means for ad- 
justing the saw to an angular or straight position ; means for 
locking and holding the saw in position ; a peculiar con- 
struction and arrangement of the saw-set; also a double ad- 
justment of the wrist pin connecting with the file-driving 
pitman to adapt the device to longer or shorter files. 

Mr. Charles H. Horton, of Brighton, O., has patented an 
improved apparatus for automatically weighing or measur- 
ing grain and registerinf; the operation. The grain is re- 
ceived in a rocking box or receiver having two compart- 
ments that are alternately filled and emptied, the weight of 
the grain acting to shift the box as required. The box is 
hung on a scale beam having an adjustable weight, whereby 
the quantity discharged at each alternation is regulated, and 
the movement of the receiver gives motion to registering 
mechanism, so that the oscillations are recorded. 

Mr. Stephen S. Wood, of New York city, has patented 
improvements in sand distributers for horse-cars to apply 
sand to the rails to prevent the wheels from sliding when the 
brakes are applied. The invention consists in the combina- 
tion, with the frame-work of a car and with hoppers attached 
to the frame-work, of a mechanism by which sand may be 
discharged upon the rails. 

Mr. Andrew T. Jackson, of Cotton's Store, Ala., has 
patented an improved chimney flue and shield, designed to 
prevent leakage around stove-pipes when they pass directly 
through the roof of a building and to avoid the use of hori- 
zontal lengths in such pipes. The invention consists in a 
conical shield and pipe secured upon a plate that is fixed to 
the roof, and combined with a weather cap and the stove pipe 
in a manner to exclude rain from the inner side of the 
roof, and to obtain other advantages. 

An adjustable pattern for cutting out boot and shoe soles 
of any dimensions has been patented by Messrs. John P. 
Simon and Jacob Lex, of Hartford, Wis. It consists of a 
metal plate of the general shape of the sole and provided on 
its upper face with short studs, upon which studs are fitted 
slotted metal plates shaped to conform, respectively, with 
the outlines of the sides, heel, and toe of the sole, the ad- 
justable plates being also held together by slots and studs, 
so that they may be moved in or out to contract or expand 
said pattern in proper proportion in every direction. 

Mr. Mark A. Dees, of Scranton, Miss., has patented an ad- 
justable frame adapted to support a lamp and brush in com- 
bination with the treadle, rods, and operating levers. 



clothing. 

An improved hat press has been patented by Mr. M. A. 

Cuming, of -New York city. The object of this invention „ „-.,,„,„ „ . . 

. ^ . ^- i *• t i-u I t r u- T, I'foreport of May. The first symptoms of activity were 

IS to improve the construction of the hat presses tor which 1 •;„ , , „ . ,. , „ ,, . , , 

• manifested on the first. A dispatch from Mexico, dated 



eral thinner sheets joined together and provided with a suit- 
able handle. 

i* I » > » 

Tlie Eruption of Collma. 

The volcano of Colima, near the Pacific coast, directly 

west of the City of Mexico, was in active eruption in the 

of May. 



letters patent Nos. 167,506, and 178,740 were granted to the 
same inventor September 7, 1875, and June 13, 1876, respect- 
ively, the object being to make them more satisfactory in 
use and more effective in operation. 

Mr. Tristram W. Blades, of Point Pleasant, W. Va., has 
patented an improvement in guide boards or indicators, 
which consist in a certain construction and arrangement of 
parts, which cannot be clearly described without an engrav- 
ing. 

Mr. Jacob Huy, of Whistler, Ala., has patented an im- 
provement in the class of cars for transporting live stock 
which have a second floor or deck, that is vertically adjust- 
able, and racks and troughs suitably arranged for supplying 



May 5, says: The eruption at night is full of splendor and 
grandeur. Last night lurid flames shot uj) from the crater 
of the volcano, illuminating the darkness for miles around. 
Incandescent stones are also thrown up, together with 
showers of ashes, which darken the atmosphere in daytime. 
The fire, smoke, ashes, and stones are accompanied with 
dreadful subterranean thunderings and frightful and un- 
earthly noises under the volcano, together with quakings of 
the earth. Inhabitants of villages and towns in the vicinity 
of the mountain are in a state of panic and wild terror. 
They are, indeed, in danger in case of a flow of lava. 
Colima is 13,000 feet high, and forms the southwestern 



food and water to the animals on one or both floors. Four extremity of a mountain chain traversing Mexico from east 
different kinds of animals can be loaded in this car, and each 1 '« ^''^t. Previous to 1869 it was supposed to be extinct. 
kind or lot may be kept separate from the rest, and each 
can be fed separately and conveniently with the food suit- 
able to its taste and requirements. After the animals have 
been unloaded the car can be quickly made ready to be 
loaded for a return trip. To do this the deck or false floor 
is raised and secured beneath the roof of the car. 

Mr. Charles E. Gtlazier, of Hornellsville, N. Y., has 
patented an improved spray nozzle for hose and other water 
pipes, which consists in a certain novel construction and ar- 
rangement of devices for breaking up the stream of water 
and converting it to spray without back pressure on the 
column. 

An improvement in India-rubber and other gum com- 
pounds for surfacing cloth and for other purposes has been 
patented by Mr. Charles Y. Beach, of Fairfield, Conn. This 
invention has for its object to overcome the objectionable 
odor commonly present in goods that are made wholly or 
partly of rubber or other gum compounds. The invention 
relates to the preparation of the gum compounds for general 
use in the arts; but the principal application of the discov- 
ery is in surfacing cloth and other fabrics with rubber or 
other gum compounds. 

An improved tether has been patented by Mr. Eugene H. 
Angell, of Mooers, N. Y. The object of this invention is to 
furnish combined tethers and tackles, so constructed that 
when arranged as a tether the slack of the rope will be taken 
up to prevent the animal from becoming entangled in it, 
which will prevent the tethered animals from being injured 
by a sudden pull or jerk upon the rope, and which will allow 
the tackle to be detached from the tether and used as an or- 
dinary tackle. 

Mr. Fortonato C. Zanetti, of Bryan, Texas, has patented 
an improved game apparatus. The invention consists in a 
series of tilting levers arranged at the end of an alley and 
hinged to a rod resting on two]standards connected by check- 
rods, against which the ends of the tilting levers rest in their 
several positions. The tilting levers are provided with num- 
bered plates and with bells, which ring when a lever has 
been struck by a ball and tilts. 

Mr. Henry Lefort, of Newark, N. J., has patented a new 
and improved watch crown, which can be easily held and 
adjusted in the pendant and is simple in construction. It 



studying Puzzles a Waste of Time. 

The Educational Monthly reflects the sentiments of most 
thoughtful persons 'in the following paragraph: 

There seems to be, says the writer, a fascination about 
arithmetical puzzles that leads many persons to waste their 
time and tire their brains in efforts to solve them. The 
"13 15 14" puzzle that is now going the rounds is a type 
of the entire class of puzzles, for it has the following char- 
acteristics: 1. The solution can only be found by a tenta- 
tive process of trial and experiment, and the only tincture 
of mathematical science which it has is its value as an ex- 
ample in the mathematical doctrine of probabilities. 2. The 
solution, when it is obtained, dots no good, and is utterly 
devoid of value. It is said that some one gave this puzzle 
to the great engineer De Lesseps while he was examining the 
Brooklyn bridge. Great engineers, however, are as likely 
to fail as other people, and great mathematicians like Isaac 
Newton and Sir William Rowan Hamilton have no advan- 
tage over school boys. If the time spent in deciphering 
such puzzles were devoted to the study of useful problems, 
there would be a surprising increase in the sum total of 
arithmetical knowledge. 



mitt*' 



Mr. John J. Gordon, of Flint, Mich., has patented an im- i consists in a spring bushing loosely mounted on a flanged 
provement in butt-hinges, designed to facilitate the fitting of 1 sleeve adjustable on the pin of a watch crown, whereby the 
the hinge in place; and it consists in constructing the hinge ! crown is held in the pendant by the pressure of the spring 



Commemorative lUedals for Paris Exhibitors. 

A dispatch from Paris, dated May 7, announces that the 
Commission of the Universal Exhibition of 1878 has 
ordered the striking of 6,800 commemorative medals to be 
distributed among the members of the foreign commissions, 
juries, and exhibitors who did not compete for prizes. The 
medals will be of bronze and will involve an outlay of 
300,000 francs. A similar medal will be struck for distribu- 
tion among the foreign as well as the French journalists 
who were provided with season tickets to the Exhibition. 
There still remain 7 gold, 101 silver, and 536-bronze medals, 
and 2,510 honorable mentions, to be distributed among ex- 
hibitors who have not yet asked for them. 



» « ■ > » 



To Keep drain Cargoes n*om SJilttlng. 

Considerable interest has been manifested in New Orleans 
with regard to a device patented by a firm in that city to 
prevent the shifting of grain or any other treacherous cargo. 
It consists in dividing the ship into longitudinal compart- 
ments, secured by rods from side to side of the vessel. These 



i compartments are to be divided longitudinally by sections 
with leaves of different widths and forming on the narrower ' bushing against the sides of the pendant. 1 into any required space that may be desired, in order to 

leaf a flange, by which construction the shape and depth of j Mr. Gustav F. Sievern, of Brooklyn, N. Y., has patented I effectually separate different kinds of grain, etc., without 
the mortise into which the hinge is fitted may be laid off and an improvement in holders for window clothes-lines so con- 1 the use of bagging. The plan is thought to be cheap, sim- 



the use of the square dispensed with. structed that the clothes may be placed upon and removed 

A series of mirrors have been supported upon one or more from the lines without its being necessary for the operators 
standards and grouped or arranged in such a manner that a to lean out of the window, 
figure seen in one of them would be seen in all the others. I Mr. William C. Culbertson, of Girard, Pa. , has patented 



pie, and effective. 



The Telephone In Paris. 

The Edison telephone is in full operation in Paiis, the 
Mr. Joseph P. Short, of Dodgeville, Wis., has patented an 'an improved iron fence post, so constructed that it may be [exchange there numbering over 350 subscribers. The car- 
invention which is an improvement in this line. It consists easily set up, taken down, and removed from place to place, bon transmitter and Phelps receiver are employed. The 
in the combination and arrangement of four mirrors, suit- It is strong, firm, and durable. lines are under the management of the state, and a closed 

ably secured in a frame, so that front and back views of the | Mr. Laning L. Ferris, of New York city, has patented an circuit is employed in order to avoid induction currents, 
same figure will appear in opposite mirrors. improved bill and letter file which will permit inspection or Experiments up to distances of 140 miles have been made 

An improved railway car for transporting livestock, more removal of the papers upon it and may be used for binding with success. Trial of the telephone is also being made at 
especially horned cattle, has been patented by Mr. William the papers together. The invention consists of a plate se- 1 the Carberry Mine, near Inveresk, in Scotland. 
Martin, of San Francisco, Cal. The improvement relates to cured by a set screw to a suitable base and carrying two fixed ' ' 



• < t > > 



swinging stanchions or guards for securing the cattle. 

An improvement in hydraulic ram motors has been 
patented by Mr. James Thomas, of Catasauqua, Pa, The 
object of this invention is to furnish hydraulic rams so con- 
structed that they may be used to deliver power. The in- 



and two removable arms or wires which curve inward, the \ Prizes for Boys. 

point of the fixed wires overlapping the points of the remov- ' The Maine experiment of offering rewards to boys for suc- 

able wires, so that the bills may be inserted between the cessful farm work is to be imitated in Vermont. Two of 

points and pressed upon either pair of wires. The remov- the trustees of the State University have offered $150 in 

able wires are eye-pointed to receive a cord, and may be prizes to boys not over seventeen years of age for the best 

vention consists in the combination of a secondary piston drawn down through the plate when the latter is removed I crops of potatoes and corn on one eighth of an acre. The 

and cylinder with the water chamber of the ram. ! from its support. I practice is a good one, and might be wisely adopted with 

Mr. Anton Zimmerer, of Nebraska City, Neb. , has patented I Mr. John Copcutt, of Yonkers, N. Y., has patented an benefit to our agricultural interests as well as to boys. 

an improvement in that class of knives that are designed improvement in the construction of the floors, doors, and j ^ < ■ > » 

for cutting hay, straw, fodder, etc. , in bundles or stacks, shutters of buildings. The object of the invention is to pre- The Pbnksylvania Railway Co.'s Elevator. — The 
The invention consists of a series of revolving or stationary vent the rapid spreading of fire from one part of a burning new grain elevator of the Pennsylvania Railroad at Jersey 
circular cutters inserted along the cutting edge of a suit- building to another by burning through those parts. [ City is rapidly nearing completion. It is 200 feet long, 145 

able blade, bar, or frame. i A felting machine with an adjustable and self-adjusting 1 feet wide, and will have a capacity of 1,500,000 bushels. 

A novel steam generator for heating and dampening apron surrounding the felting roll, whereby the machine may , Four "conveyors " will run from the building to the wharf 
wheat in flour mills, for steaming feed for farm purposes, readily adapt itself to the bat and the more delicate opera- j for unloading canal boats and loading ships; and the build- 
etc, has been patented by Mr. Oscar Van Tassell, of Park- tions of felting may be performed, has been patented by Mr. ' ing will have twenty-four sets of elevating apparatus for tak- 
ersburg, Iowa. IJohn G, Meeker^ of Danbury, Coan, ' ing grain from cars. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear iri next issue. 

|^° The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 



Ijubricene, Gear Grease, Cylinder and Machinery Oils. 
R. J . Chard, (J Burling Slip, New York. 

We will purchase or manufacture on royalty. Station- 
ers' Articles of real merit. A. C. Farley & Co., Phila., Ta. 

Analytical Balance wanted; second-hand. W. G., 
Kirks Mills, Pa. 

Wanted —To Manufacture Small Patented Iron Arti- 
cles. Address Iron Works, New Castle, Ind. 

Superintendent wanted, skilled in the use of fine 
wood working machinery. Large wages to the right 
man. Address Phoenix, Herald Offtce, New York. 

The best Truss ever used. Send for descriptive circu- 
lar to N. Y. Elastic Trus.s Co., 683 Broadway, New York. 

For Sale.— 4>^ inch ref r. Telescope, Prism,'4 eyepieces 
and tripod. Price,$160. H.M.Hoibrook, Jersey City,N.J. 

The E. Horton & Son Co., Windsor Lock!^', Conn., 
manufacture the Horton Car Wheel Chucks. 
Geared Power Press,cost $450,for$y00. York&S.Clev.O. 

Wilson's Business Directory, second edition, and Wil- 
son's Co-partnership Directory for 1880-81, now ready. 
All orders addressed to the Trow City Directory Com- 
pany, No. 11 University Place, New York, promptly at- 
tended to, on receipt of price, $3 each. 

Lake View House, Livonia, N. Y., Feb. 9, 1880. 
if. W. Johns M'f'g Co., 87 Maiden Lane, New York. 

Dear Sir: We have used your paint on our build- 
ings, and find one coat goes as far and covers as well as 
two coats of lead and oil. Yours truly, 

E R. BOLLES. 

Machinery Salesman Wanted.— One who thoroughly 
understands and can sell Iron and Wood Working Tools. 
Address T. S. & A.J. Kirkwood, Chicago, 111. 

Air Compressors, Blowing Engines, Steam Pumping 
Machinery, Hydraulic Presses. Philadelphia Hydraulic 
Works, Philadelphia, Pa. 

Blake's Belt Studs are the best and cheapest fastening 
for leather and rubber belts. Greene, Tweed & Co., 118 
Chambers St., New York. 

Wanted— A Machinist. One who has wrought at Car- 
riage Hardware Manufacturing, and is fully able to con- 
struct the dies and tools necessary for such goods. Ad- 
dress, with references, George Gillies, Ganano gue, On- 
tario, Canada. 

For the Development of New Ideas, try Anderson 
Bros., Peekskill, N. Y. Experience large. 

Apply to J. H. Blaisdell for all kinds of Wood and 
Iron Working Machinery. 107 Jjiberty St., New York. 
Send for illustrated catalogue. 

Sweetland & Co., 126 Union St., New Haven, Conn., 
manufacture the Sweetland Combination Chuck. 

Power, Foot, »& Hand Presses for Metal Workers. Mo- 
derate prices. Peerless Punch & Shear Co. ,52 Dey St.,N.Y, 

The Brown Automatic Cut-off Engine; unexcelled for 
workmanship, economy, and durability. Write for in- 
formation. C. H. Brown & Co., Pitchburg.^ass. 

Corrugated Traction Tire for Portable Engines, etc. 
Solo manufacturers, H. Lloyd, Son & Co., Pittsburg, Pa. 

For the best Stave, Barrel, Keg, and Hogshead Ma- 
chinery, address H. A. Crossley, Cleveland, Ohio. 

Collection of Ornaments.- A book containing over 
1,000 different designs, such as crests, coats of arms, 
vignettes, scrolls, corners, borders, etc., sent on receipt 
of $2. Calm & Feehteler, 403 Broadway, New York city. 

Best Oak Tanned Leather Belting. Wm. F. Fore- 
paugh, Jr., & Bros. 531 Jefferson St., Philadelphia, Pa. 

National Steel Tube Cleaner for boiler tubes. Adjust- 
able, durable. Chalmers-Spence Co., 40 John St., N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys, Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes. Buffalo, N. Y. 
Steel Figures, $1; Letters, $3 a set. York & S,, Clev., O. 

Solid Emory Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting. Paoking, and Hose. Buy that only. 
'J'he best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N . Y. 

Sheet Metal Presses. Ferracute Co., Bridgeton, N. J. 

Walrus Leather and Walrus Wheels for Polishing all 
kinds of Metals. Greene, Tweed & Co., New York. 

Nickel Plating. -SoIq manufacturers cast nickel an- 
odes, pure nickel salts. Importers Vienna lime, crocus, 
etc. Condit, Hanson & Van Winkle, Newark, N. J., and 
92 and 94 Liberty St., New York. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address WilUam 
Wright, Alanufaeturer, Newburgh, N. Y. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, li'klyn. Ji. Y, 

Bradley's cushioned helve hammers. See iUus. ad. p. 334. 

Electrical Indicators for giving signal notice of ex- 
tremes of pressure or temperature. Costs only $20. At- 
tached to any instrument. T.Shaw, 915 Kidge Ave.Phlla. 

Instruction in Steam and Mechanical Engineering. A 
thorough practical education, and a desirable situation 
as soon as competent, can be obtained at the National 
Institute of Steam Engineering, Bridgeport, Conn. For 
particulars, send for pamphlet. 

Hydraulic Jacks, Presses and Pumps. Polishing and 
Buffing Machinery. Patent Punches, Shears, etc. E. 
Lyon & Co., 470 Grand St., New York. 

Rollstone Mac. Co.'s Wood Working Mach'y ad. p. 300. 
Recipes and Information on all Industrial Processes. 
Park Benjamin's Expert Office, 49 and 50 Astor House, 
New York. 

Blake " Lion and Eagle " Imp'd Crusher. See p, 301. 



Special Wood-Working Machinery of every variety. 
Levi Houston, Montgomery, Pa. See ad. page 301. 
For Mill Mach'y & Mill Furnishing, see illus. adv.p.317. 

Peck's Patent Drop Press. See adv., page 301. 

Forsalth & Co., Manchester, N. H..& 207 Centre St., 
N. Y. Bolt Forging Machines, Power Hammers, Comb'd 
Hand Fire Eng. & Hose Carriages, New & 2d hand Machin- 
ery. Send stamp for illus. cat. State just what you want. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 316. 
For Separators, Farm & Vertical Engines, see adv.p.316. 

For Patent Shapers and Planers, see ills. adv. p. 316. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box423. Pottsvillc, Pa. See p. 317. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Large knife work a specialty. 
Also manufacturers of Soloman's Parallel Vise. Taylor. 
Stiles & Co., Riegelsville, N. J. 

Silent Injector, Blower, and Exhauster. See adv. p. 333. 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St., N. Y. Wm. Sellers & Co . 

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, M'f'rs, 23d St., above Race, Phila., Pa. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 15,000 Crank Shafts, and 
10.000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 
Brass & Copper in sheets, wire & blanks. Seead.p.333. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

For Superior Steam Heat. Appar., see adv., page 332. 

The "Fitchburg" Automatic Cut-off Horizontal En- 
gines. The " Haskins " Engines and Boilers. Send for 
pamphlet. Fitchburg Steam Engine Co., Fitchb'g, Mass. 

Millstone Dressing Machine. See adv., page 334. 
Steam Engines, Boilers, Portable Railroads, Sugar 
Mills. Atlantic Steam Engine Works, Brooklyn, N. Y. 

Cut Gears for Models, etc. Models, working machin- 
ery, experimental work, manufacturing, etc., to order. 
D. Gilbert & Son, 212 Chester St., Phila., Pa. 

For Alcott's Improved Turbine, see adv. p. 234. 

Holly System of Water Supply and Fire Protection 
for Cities and Villages. S'se advertisement in Scien- 
tific AMEKICAN of last week. 

Inventors' Institute, Cooper Union. A permanent ex- 
hibition of inventions. Prospectus on application. 733 
Broadway, N. Y. 

Machine Diamonds. J. Dickinson, 64 Nassau St., N. Y. 

Improved Work Holder for Lathes, Uear Cutting, At- 
tachments for Lathes, Tyson Vase Engine, Small Steam 
Motor. No boiler, no danger. Send for new catalogue, 
1880. Jackson & Tyler, Baltimore. 

Comb'd Punch & Shears; Universal Lathe Chucks. Lam- 
bertville Iron Works, Lambertville, N.J. See ad. p. 301. 

Nellis' Cast Tool Steel, Castings from which our spe- 
cialty is Plow Shares. Also all kinds agricultural steels and 
ornamental fencings. Nellis, Shriver & Co., Pittsburg. Pa. 

Improved Steel Castings ; stiff and durable ; as soft 
and easily worked as wrought iron ; tensile strength not 
less than 65.000 lbs. to sq. in. Circulars free. Pittsburg 
Steel Casting Company, Pittsburg, Pa. 

New Economizer Portable Engine. See illus. adv. p. 333. 

Wm. Sellers & Co., Phila., have introduced a new 
injector, worked by a single motion of a lever. 

Lathes, Planers, and Drills, with modern improve- 
ments. The Pratt & Whitney Co., Hartford, Conn. 



NEW BOOKS AKD PUBLICATIONS, 

The Magazine of Art. Cassell, Fetter, 
Galpin&Co., London and New York. 
Price 25 cents a number. 

A monthly publication containing well executed wood 
engravings of famous London buildings, bridges, foun- 
tains, and street scenes. Every number has illustrations 
from celebrated paintings, also of remarkable ancient 
and modern vases. The magazine is well printed and 
in convenient form for binding. 




Hll^TS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time shou Id repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such informatioi without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



off pipe. 2. What size must a feed pump be, diameter 
of cylinder being given? A. ■The size of feed pump 
is determined by the quantity of water evaporated and 
not by the size of cylinder. 3. What size of safety 
valve does a boiler require (grate surface and steam 
pressure to becarried being given)? A. The rule of the 
United States steamboat inspectors is one square inch 
area of valve to each two square feet of grate surface. 3. 
What lift must a valve of given diameter have? A. 
One-fourth the diameter of valve. 5. What is the ratio 
of expansion of wrought iron? A. For each degree of 
heat (Fahrenheit) 00814 of one inch for each IOC feet 
length. 

(3) H. L. S. asks if it is necessary to have 
an air pump in connection with an engine that exhausts 
into a keel condenser, said condenser being under the 
bottom of the boat and consequently always cold and 
not liable to get hot, pressure of steam 60 to 100 lb., 
revolutions 75 to 100. The idea of condensing in this 
manner is to save the fresh water so as to be used in 
place of salt. A. It is necessary to have an air pump if 
you wish the benefit of a vacuum, otherwise you can 
take the water from the condensing pipes with the feed 
pump. 

(4) E. C. N. writes: I have made a dy- 
namo electric machine about five times the size the one 
that was in the No. 161 Supplement with a double coil 
in the armature, and use only one pair of brushes for my 
commutator. My machine works well and generates a 
great deal of electricity. I connect the circuit on the 
machine with No. 6 copper wire, and take my electricity 
from the binding posts of the brushes. When running 
the machine 800 revolutions per minute the machine 
will fuse 3 copper wires No. 30, 13 inches long, showing 
that I have great resistance in my machine. I will say 
right here that I have for field magnets soft cast iron 22 
inches wide, IS inches high, 2 inches thick, wound with 
8 layers of double wire No. 14. The armature has one 
coil, is wound with 3 wires of No. 18, 7 layers; the other 
with 5 wires No. 18, 7 layers. My commutator is made 
different from any that I have seen or heard from. My 
first coil is put on the inside ring, and the wire soldered 
and the slot cut for neutral points; the other ring is on 
the same commutator with one-eighth of an inch apart 
and the slot cut 90 degrees from the others. slot one thirty- 
second inch. I have but very little sparks at the com- 
mutator. I have made a lamp somewhat after the form 
of Brush lamp, and use Brush carbons, and have a very 
large light with very small arc, not more than one- 
sixty-fourth of an inch, but the carbon arc incande- 
scence one-half of inch. I have in my lamp on the coil 
orhollow magnet six layers of No. 14 wire. Afterrunniiig 
aboiitone hour the coil gets sohotthat I cannot handle 
it, and I have to shut down the machine. What is the 
trouble? The machine does not get very hot. A. Use 
coarser wire in your lamp helix. You have succeeded 
very well with your machine. 

(5) T. B. asks: 1. Can I use electro-mag- 
nets for the dynamo-electric machine described in Sup- 
plement No. 161, Fig. 6? A. Yes. 3. And if not, how 
can I make magnets permanent, and from what kind of 
iron are they made? A. Pern anent magnets are made 
from steel, hardened and tempered. You will find di- 
rections for making permanent magnets in an article on 
telephones in Supplement 142. 3. Can the part sur- 
rounding the armature be made of wrought iron pipe, 
as shown in Fig. 6? A. Yes. 

(6) C. S. W. asks: Are there any coal or 
peat beds in the torrid zone? Where? What is the 
reason that there are more in the temperate zone than 
elsewhere? A. No peat. Very little coal of carbonifer- 
ous period. Tertiary coal, " brown coal," abundant in 



A cool moist atmosphere is 



(1) Z. C. S. asks for a rule for finding the 
sectional area of a boiler shell. A. By a table of areas, 
deduct the area of the diameter of the inside of shell ! 
from the area of the diameter of the outside of shell, the | 
remainder is the sectional area of shell. Or multiply) 
the thickness of the plate by the average of the circura- i 
ference of the outside and inside diameters of shell, the 
product is the sectional area. 

(2) A. P. asks: 1. What is the least pres- j 
sure required to blow off with, the submersion and 1 
diameter of blow off pipe beinggiven? A. Disregarding | 
friction, etc.. the pressure should be at least one pound I 
for each two feet head of water above mouth of blow- 



in South American tropics, 
required to develop peat. 

(7) T. C. asks: If a wire be attached to a 
safe or stove in an office of a hardware store and con- 
veyed to the moist earth beneath, will it be a good pro- 
tection against lightning? A. No; use a good lightning 
rod with large ground connections placed in moist 
earth. 

(8) S. S. B. asks: 1. Is it practicable to 
use three-eighths inch gas pipe for a water grate in an 
upright boiler having one end connected to pump and 
the other to the crown sheet? Boiler is 16 inches 
diameter, 2 feet high, with 19 IH flues, 1 foot long. A. 
You could use them, but they would soon burn out. 2. 
Is such a boiler large enough to drive a 2 inch by 4 inch 
engine with 60 lb. steam, and 250 to 300 revolutions per 
minute? A. It may answer with an exhaust jet, but is 
rather small without it. 

(9) J. E. E. asks (1) how to construct a 
galvanometer for testing electrical resistances. A. A 
simple galvanometer may be made by suspending a 
magnetized cambric needle over a flattened helix of fine 
wire. For details of construction of delicate instruments 
of this kind see Prescott's Electricity, or Frick's Physi 
cal Technics. 2. Can you give me better detail of the re- 
versing gear of Mr. Maxim's steam launch,SupPLEMENT 
No 158? It does not give a clear explanation as to the 
setting of the eccentric. How far should it be moved to 
give proper " lead " both ways? Has the loose piece on 
shaft that works in the drum more than one spiral 
groove? A. The eccentric will be set in the usual 
manner, and by throwing it across to the opposite side, 
it is in position for reverse motion without lead. You 
must lay out a diagram to get the proper lead and throw 
for your valve. We do not understand there is any 
spiral groove, though this would probably be better, as 
you could then get the proper lead in both directions. 
3. What horse power would a 2J^x3J4 stroke engine 
give,;300 revolutions per minute,with 70 lb of steam? A. 
About three-fourths lb. horse power. 4. What size boat 
can Irun with itat the rate of eight miles per hour? Also 
what size screw and pitch? A. Probably 12 feet long 
and 3}^ to 4 feet beam; screw 14 inches diameter and 
2 feet 4 inches pitch. 5. Ports are 30-100 inch area: 
are they large enough? A Ports should equal fiv(v 
tenthsinch. 6. What size pump shall I use? A. Half 
inch diameter of plunger, if it has the stroke of the 
engine. 

(10) W. F. O. asks: Suppose a string fast- 
ened at one end will just support a weight of 25 lb. at 
the other. Unfasten it, and two persons pull upon it in 
opposite directions. How much can each pull without 



breaking the string? A. 95 lb. This amount applied to 
each end brings a total strain of only 25 lb. on the 
string. Try this experiment with spring scales instead 
of a string. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

I. P. B.— The incrustation consists chiefly of oxide of 
iron, lime carbonate, and organic matter. The water Is 
probably unflt to drink. There is no practical way of 
purifying it. -E. B. S.— It is itacolumite, or flexible 
sandstone, often found in diamondiferous regions. It 
has been used for making grinding wheels.— W. H. G. 
—The slate carries a trace of copper, but probably no 
silver. A flre assay of a larger sample would be re- 
quisite to settle this point.— W. B.— It is a glass colored 
by oxide of cobalt— cobaltglass. 
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On Electrolysis and Demagnetization. By E. A. T. 
Instrument for Investigating Pressure. By H. W. F. 
Poetry. ByT. S. 
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[Those marked (r) are reissued patents.] 

A printed copy of tlie specitication and drawing of any 
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fications not being printed, must be copied by hand. 



Acid, apparatus for the manufacture of nitric, P. 

Marcelin , 227,027 

Advertising dCTlce, B. W. Taylor 227,073 

Air, apparatus for purifying and cooling, J. Ed- 
wards 226,908 

Air compressor and water-lifter, L. B. Lawrence 

etal 226,918 

Auger, hollow, O, M. Brailey 226,968 

Balance, differential, G. S. Palmer 227,050 

Bale tie,E. Haiman 226,861 

Baling press, W. P. Groom 236,998 

Barrels, rack for tiering, F. Stitzel (r) 9,175 

Basket, J. W. Hogg 226,854 

Beehive, Adair & Colbert 226,821 

Belting, manufacture of flexible, Frue & Mc- 

Dermott 226,843 

Billiard chalk holder, P. Vane 226,944 

Billiard table cushion, Bensinger & Goodrich 226,827 

Boat, automatically dumping, N . Barney 226.960 

Bolt holder, A. M. Colt 226,836 

Book, blank, P. H. Hichardson 226,930 

Boot and shoe sole and heel plate, W.P.'Whittier, 

Jr 226,894 

Boot and shoe uppers, machine for crimping, C.B. 

Long 226,866 

Boots and shoes, machinery lor crimping leather 

for, H. C. Pease 226,876 

Bottle necks, machine for finishing, T.W.Synnott 226,889 

Bottle, nursing, ,1. Thompson 227,075 

Bottle stopper, M. W. Patten 226.926 

Bottling machines, attachment for, M. W. Patten 226,927 

Boxfastener, W. Weis 227,082 

Bridge, A.Snyder 227,068 

Bridle nose piece, R. Arnold 226.954 

Brooms and the case employed therein, packing, 

J. N. Tym 226,891 

Buckle, G. W. Hart 226,914 

Button, separable, W. P. Dolloff 226.988 

Can, I Porter 227.052 

Can, W. R. Van Vllet 226,945 

Canister, B. Norton 227,046 

Car brake and starter, C. W. Richardson etal. 226,881 

Car coupling, Arter & Blocher 226,955 

Car coupling, E. T. Barlow 226,824 

Cat heater, S. P. Kellogg 226,863 

Car, stock, C. A. Smith. 226,936 

Car, stock, J. Wood 226,897 

Car, street, J. Andrew 226,822 

Carbureter, gas. J. M. Palmer 226,875 

Card, direction, R. P. Beatty 236.835 

Carpet stretching apparatus. J. M. Jay 236,917 

Carpet sweeper. H. A. Gore 226.847 

Carriage jack, M . C . Burr 226,971 

Cartridge, G, P. Salisbury 226.932 

Check blank, metallic, J. Murdock, Jr 226,871 

Check, monetary, J. O. Carpenter 226,974 

Christmas trees, candle holder for, J. P. Young. . 227,088 

Churn, A. Groves 226,911 

Churn, I, Nieukirk . 227.045 

Cigar bunching machine, M. Greensf elder 226,849 

Cinder guard or deflector for railway carriage win- 
dows. A. Mitchell 226,869 

Clasp knife. A ■ Friebertshauser 226910 

Coal washing machinery. S. Stutz 226,940 

Coffee and tea pot, J. Blnkley 226.899 

Coin counting device, automatic, W . C. Morison . . 227,038 

Collarpad, horse, \V. K. Snyder 226,887 

Copy holder. E. Neder 227.043 

Corset and shoulder brace, comb'd, J. C. Schnoter 226,885 

Cotton gin, P. Scattergood 227.063 

Cotton press. A A Janney 227,013 

Counter, alarm. Miller & Reichert (r) 9,177 

Crucible furnace, J, Bergmann 226.828 

Cultivator, 13. C. Bradley 226,833 

Curtain fixture. B Handf orth 227,001 

Deaf to hear.device for aiding the, Clarke & Poster 226,902 
Dental speculum and shield, combined, A. ^^■. Ed- ■ 

wards 226,989 

Desk, school. Fitts & Griffin 226,842 

Disti'ling alcohol, process and apparatus for, G.W. 

Kidd 227,018 

Distillation of whisky, separator for the, M. V. 

Monarch 227.08! 

Door hanger, A. N. Monteer (r) 9,174 

Double tree, J. J. H. Parrott 227,041 
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Drawing frame stop mechanism, D. W. Hay den, 

227,002, 

Drying apparatus, A. J. Kuhn 

Dust pan, M. F. Pierce 

Electric light, C. J. Van Depoele 

Elevator. S. B. Conover 

Elevator safety device, H . C. Goodrich 

Enameling jewelry, etc., F. Kursh 

Enameling or preparing mouldings for gilding, 

machine for, W. Glasgow 

Envelope, K. Tompkins 

Excaviiting and dredging machine, R. R. Osgood, 

Explosive compound, A. Monnier {r) 

Fare register, E. Chesterman 

Feed water heater, G. S. Strong 226,939, 

Felly sawing machine, S.T. Kennan 

File, newspaper, J. W, Hubbard 

Firearm, breech-loading, W. H. Van Gieson 

Fire extinKuishing apparatus, Logan & Greenleaf 

Fireplace attachment , F . S. Elsberry 

Fire safe for smoke houses, W. E. Johnson 

Fishing reel, G. Hancock 

Flanging machine. Russell & McDonald 

E'lier for speeders, H. S. Josselyn 

Flour and middlings from the products of crushed 
or ground wheat, removing, D. Sewell 

Flower and pot, artificial, R. II. Moses 

Furnace for annealing wire, etc., Hewitt & With- 
ington 

Galvanic battery, F . Tommasi 

Garden rakes, machine for making, G. Banister... 

Gas engine, E. Buss 

Gate hanger, F. C jok 

Glass and other moulds, making, I. M. O'Donel... 

Glass annealing and tempering furnace, F.Siemens 

Gold, etc., from ores, extracting, J. F.' Boynton.. 

Grain binsler, C. W. LevaHey 

Grain drill attachment. S. l\ Nosker 

Grain drill feed cup. D. Berlew 

Graves, device for filling, J. Holmes 

Grinding and polishing wheel, J. W. Cole 

Halter to prevent horses from cribbing, A. Madden 

Handcuff, H. Ahrend 

Handcuff, D. Altman 

Harrow tooth, G. C. Winslow 

Harrow, wheel, Cr. G. Crowley 

Harvester, J. H. Elward {r) 

Hat, felt, R. S. Nickerson 

Hay and grain elevator, E. M. Deane , 

Hay fork, horse, Myers & Mountain 

Hay stack cover, Bovee & Palmer 

Hog ringing tool. . Heesen 

Horse foot protector, C. W. Grece 

Horse power, M . Morton 

Horse rake and hay.ppreader, combined, G. N. 
Palmer {r) 9,180, 

Horseshoe, G. L. Potvin 

Horseshoe blanks, machine for bending and forg- 
ing, Holub & Locke -. 

Horseshoe blanks, machine for creasing, punch- 
ing, and swaging, Holub & Locke 

Hub, carriage, S.T. F. Sterlck 

Hub, vehicle, A. B. McDonald 

Hub, vehicle wheel, L. S. Edleblute 

Ice cream freezer, D. J. Rogers 

Ingot moulds, preparation for coating, A. L. 
Simondi ; 

Journal bearing, R. AV . Drew 

Journals In machinery, device for lubricating, F. 
Crocker, Sr 

Ladder, step. D. C. Smart 

Ladder, step, J . N. Valley 

Lamp, C. Stockmann 

1 iam p, electric, W. G. Le vison 

Lantern, L . Henkle 

Laths, machine for making metallic, C. H. Carter. 

Letter box, alarm, G. P . Herndon 

Letter sheet and envelope, W. T. Berry (r) 

Life raft, Raymond & Roberts 

Link forming device, S. Uren 

Locomotive engine, W . Mason 

I,oom heddle, J. H. Crowell 

Loom heddle, S. Sewall, Jr 

Lubricator, F. McDonough 

Malt kiln, J . Jakel 

Malt kiln, W. Toepf er 

Matrix forming machine. R. L. KImberly 

Meat chopper, H. P. Rankin 

Milk and other vessels, detachable discharge stop- 
per and connection for, E. Cowles 

Milk cooler. S. Hill . 

Motor for sewing machines and other purposes, 
Bowers & Harrison 

Mower, lawn, J. H . Olcott 

Musicrack, W. P. Mills 

Musical instruments, key board attachment for, 
J.F.White 

Nitro-glycerine, manufacturing, P. Mann 

Nozzle, noise- quieting, F. C. Curie 

Nut lock, J. H. Wygant 

Nuts, die for shaping, J. H. Sternb&rgh 

Ore crushing machine, E. S. & H. H. Blake 

Organ action, pneumatic, O. H. Needham 

Packing, piston rod, J. M. Bowers 

Paddlewheel, W. P. Hale 

Paint can, F. W. Devoe 

Pannier, M . A . Bryson {r) 

Pantaloons, W. F. Borzell 

Paper box, U.S. Munson 

Pen, stylographic fountain, E. B. Nimmo.. 226,924, 

Pencil sharpening guide, J. K. Iloyt 

Picture hanger, Raughtigan & Oldfield 

Pistol, revolving, E. & L. Nagant 

Planter check rower, corn, J. vV . Hudson 

Plow irons, device for welding, W . B . Hickman . . 

Plow, rotary, St. John & Underwood 

Plow, steam, T. H. McCray 

Pocket knife, J. D. Frary 

Pole, vehicle, W. Boughton 

Printer's iocking-up device, H. A. Hempel 

PriDting machine sheet delivery apparatus. Hoe 
& Tucker 

Propeller, ciinal boat, T. Rose 

Propeller, vibrating, S. Barnes 

Pumping engine, steam. Cope & Maxwell ,... 

Pumping oil wells, apparatus for, E. D. Tates 

Purse or sa*(Chel fastener, N. C. Larsen . . 

Railway rails and rolling the pieces into mer- 
chantable bars, machine for splitting old, 
Holub & Locke 

Railway rails, roll for forming billets from steel, 
F. B.Davis 

Refrigerator, J. F. Ferguson 

Rein holder for harness, check, J. W. Cooper 

Rock drill, G. P. Schaurer 

Roofing and paving material, C. M.Warren 

Roofing, composite tile, W. Dale 

Rotary engine, F. Bergquest 

Rubber, substitute for hard, G. A. Fudickar 

Ruling machine pen lifter, J., W. A., & G. P. 
Mc Adams 

8ad iron furnace, M. J. Mosher 



227,003 
227,0-^0 
226,877 
227,078 
226,981 
226.846 
227,021 

226,845 
227.0';7 
226,874 
9,173 
226,975 
227,072 
226,363 
226,858 
226.893 
226,919 
226,992 
226,861 
227,000 
227.061 
227,015 

227,06i 
226,922 

226,853 

227,076 



226,972 
226,980 
226,873 
226,934 
226.965 
226,865 
227,047 
226,963 
226,856 
226,978 
227,026 
226,949 
226,950 
227,085 
226,839 
9,179 
227,044 
226,985 
227,041 
226,900 
226,915 
226.848 
237,037 

9,181 
226379 

227,008 

227.009 
226,888 
227,031 
226,990 
227,058 

226,933 

226,907 

226,840 
226,935 
226,943 
227,071 
227,025 
226,852 
226,901 
227,005 

9,171 
227,054 
226,892 
227,0?9 
226,903 
226,886 
226,868 
226,860 
226,890 
227,017 

9,182 

226,838 
227,007 

226,967 

227,048 
227,034 

227,083 
226,867 

226,905 
226,947 



226,964 
227,042 
226,832 
226,999 
226,986 
9.178 
226,966 
226,8T^ 
226.925 
227,012 
227,055 
226,923 
226,859 
227,006 
227,070 
226.921 
226,994 
226,830 
227,004 

226,916 
226,931 
226,957 
226,837 
226,948 
227,022 



227,010 

226,98* 
226,993 
226,979 
227,062 
227,080 
226,983 
226,829 
226,844 

227,030 
227.036 



Sad iron heater, H. L. Wells 

Saw tooth swage, J . Clark 

Sawing machine, W. Bredemann 

Sawing machine, E. Culver. 

Scales, weighing, Barr& Axford 

Scow, dumping, J. R Knuth 

Scythe blade, S. A. Millard . . 

Sewing machine, Rayer & Lincoln (r) 

Shawl strap, M. Rubin 

Show box, O. Delisle 

Show case, J. S. Gold 

Show case and stand, S. A. Hoskins 

Sifter, coal, I. F. Harris 

Skate, combined runner and roller, E. Chesterman 

Snow plow, D. M. Horton 

Soap, compound, E. Lyon 

Soda, making bicarbonate of, W . J. Menzles 

Solar heater , J. P. Mauzey 

Spikes, machine for twisting, S. H. Wilson 

Spinning spindle bolster. D. M. Smith 

Stamp, perforating, J. J . Berger 

Steam, apparatus for utilizing exhaust, D. Grimm 

Steam boiler, upright, P. Quinn 

Steam boilers, preventing explosions of, D. T. 

Lawson 

Steam conducting pipe, J. Brosius 

Steam engine pitman connection, F. C. Rowland. 

Steam trap, H. O. Ames 

Stocking and method of manufacturing the same, 

W Pope 

Stove grate, W . Wicke 

Stump extractor, M. Schmaly 

Stump extractor, W. H. Wright 

Sulky, A. Bedford 

Sulky, trotting, W. J. Donley 

Sulky, trotting, Wineman & Bohannou 

Suspender pulleys, metallic housing for, T. O. 

Potter 

Suspenders, H. Andres 

Switch operating mechanism, L. H. Parkhurst . . . 
Teaching penmanship, hand guide for use in,L. 

a'witchell . . . , ( 

Telegraph, duplex, A. Muirhead etal 

Telegraph, duplex, H. Van Hoevenbergh , 

Telegraph, quadruplex, Muirhead & Winter 

Telephone and electro-magnet, combined, A. E. 

Dolbear 

Telephones lines, call signal for, F. R. Richmond. 

Telephone switch board, T. G. Ellsworth 

Thrashing machine, C. G. Case 

Threshold strip, A.Baird 

Tobacco grinding apparatus, S. T. Appleby.'. 

Tobacco, machine for measuring and packing, 

C. C. Clawson (r) 

Tool handle f listening, L. H.Roberts 

Top, J. R. Barry 

Toy money box, J. H. Bowen 

Tramway rail, T . S . Lambert 

Trees, process and apparatus for changing the 

bearing year of fruit, G. H. Taft 

Truck, adjustable. Green & Roberts 

Truck, stove, E. F. Johnson 

Turn table, C. A. Greenleaf 

Turning balusters, machine for, P. M. Haas 

Valve and chest, glass, R. P. Smith ... 

Vehicle dash board foot, Thompson & Hayward . . 

Vehicle seat, J. H. Babbitt 

Vehicle spring, L. Pulliam 

Vehicle spring, W. B. Richmond 

Vise, C. Fisher 

Wagon brake, automatic, AV. H. Johnson 

Wardrobe for trunks, portable, 1. Hogeland 

Washstands, etc., seal joint trap for, J. Bennor. . 

Washing machine, Frelloehr & Mahler 

"Washing machine, T. Sorg, Jr 

Washing machine, E. A. Clark 

"Watch cases, device for making beiels 'and backs 

for, T . Mueller 

Water motor, W. Lay 

Water wheel, W. Sims 

"Weather strip, S. A . Piper 

Wheel guard, S. Brisac 

Whiffletree, F . R. Wilson 

Wire barbing machines, tension apparatus for, 

I. R. Whiteman 

Wire, manufacture of draw plates for drawing, 

C. D. Rogers 

Wool washing machine. Proctor & Knowlea 

Work table, lady's, O. R. Stein 

DESIGNS. 

Funerallornaments, W. M. Smith 

Handkerchief, J. Grimshaw 

Jewel case and cloclc, H. J. Davies 

Knife handles, pocliet, J. D. Frary 11,749, 

Mementos for perpetuating the memory of de- 
ceased friends and relatives, E. W. Donovan... 

Monuments of Egyptian obelisk, R. Busteed 

Saw blades, A. H. Loebs 

Stocking fabric, ornamental, J. E.Hanifen 

Stoves, W. C. Davis 11,747, 



227,081 

2a6,9vr 

226,969 
826.S04 
286,959 
227,019 
237,088 
9,176 
227,060 
226,984 
226,996 
226,857 
226,913 
226,885 
227,011 
226,920 
827,032 
227,028 
227,084 
227,066 
826,962 
226,850 
226,880 

227,024 
226,834 
227,059 
226,951 

286,878 
226,895 
286.834 
287,087 
226,826 
226,987 
227,086 

226,928 
226,952 
227,089 

226,942 
227,040 
■227,079 
227,039 

226,906 
227,050 
226,991 
226,973 
226,823 
226,953 

9,178 
887,057 
886,958 
886,831 
226,864 

227,074 
226,997 
227,016 
226,996 
226,912 
227,067 
286,941 
886,956 
226,929 
226,882 
226,841 
287,014 
226,855 
226,981 
225,909 
226,937 
226,976 

226,870 
227,023 
227,066 
227,051 
226,970 
226,896 

886,946 

886,883 
227,053 
227,069 



Inside Patff!* each insertion - - - 73 cents a line . 
Back Page, each Insertion --- $1.00 aline* 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as th£ letter press. Adver- 
tisements must t^e received at publication office as early 
as Thursday morning to appear in next issue, 
tW° The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 



14-STOP ORGANS 

stool, book, and music, boxed and shipped, only $85.00. 
New Pianos, S'JIO to $1,600. Before you buy an 
instrument be sure to see my Midsummer offer, illus- 
trated, free. Address Daniel F.Beatty,Washington,N. J. 



The PatentRight of Combined Provision Safe and Bread 
Box For Sale or Exchange. See Scientific American 
of May 31, 1879. S. INMAN, Kansas City, Mo, 



XX COT (not painted, White Duck) $2. 




11,754 
11,751 
11,746 
11,760 

11,756 
11,765 
11,752 
11,763 
11,748 



TRADE MARKS. 

Cigars, cigarettes, and smoking and chewing to- 
bacco, Jaeger Brothers 7,8 

Embroideries, cotton, J. A. Obersteller 7,8 

Fever and ague, remedy for, D. Wiehl & Co 7,8 

Leather goods, certain fancy, B. Posen & Co 7,8 

Leather, kid. Combe & Oriol 7,8 

Medicinal compounds, certain, W. H. Randle 7,8 

Medicine for rheumatism, neuralgia, and similar, 

diseases. Carver & Stacy 7,8 

Salves, F. Wilharm 7,8 



Eiiglisli Patents Issued to Americans. 

From April 27 to April 30, 188U, inclusive. 

Electric signal apparatus for railroads, O. Gassett, Bos- 
ton, Mass. 

Hoe, B. L. Turner. Ciena, Ohio. 

Horseshoes, manufacture of, J. D. Billings, N. Y. city. 

Ice making machinery, C. C. Palmer, Oakland, Cal. 

Knife and fork polishing machine, J. Cheek, N. Y. city. 

Lubricating apparatus, F. Crocker. Glean, N. Y. 

Registering apparatus for cars, etc., N. A. Ransom, 
Chicago, 111. 

Rivets, bolts, etc., machine for rolling, J. H. Whitney, 
New York city. 

Screw bolts and nuts, substitute for, N. Thompson 
Brooklyn. N. Y. 

Ship's Berths. T. O. L. Schrader, New York city. 

Steam boilers, means for preventing explosion of, D. T. 
Lawson, Wellsville, Ohio. 

Steel, treatment of, J. Haldeman, New York city. 

Telephones, S. Russell, Brooklyn, N. Y. 

Vehicle axles and running gear of , P. Herdic, Williams- 
port, Pa. 

Wheels for railroad vehicles, A. F. Cooper, Cambridge, 
Mass. 



Makes a perfect bed. No mattress or pillows required. 
Better than a hammock, as it fits the body as pleasantly, 
and lies straioht. Folded or opened instantly. Self- fasten- 
ing. It is just the thing for hotels, offices, cottages, camp- 
meetings, sportsmen, etc. Good for the lawn, piazza or 
*' coolest place in the house." Splendid for invalids or chil- 
dren. Sent on receipt of price, or C. O. D. For 50 cts. 
extra, with order, I will prepay expressage to any rail- 
road station eastof Mississippi Riverandnorth of Mason 
and Dixon's line. For 75 cents, in Minnesota, Missouri, 
and Iowa. 

HERMON W. LADD, 108 Fulton St., Bos- 
ton ; 207 Canal St., New York; 165 North Second St., 
Phila.; 94 Market St., Chicago. Send for Circulars. 




My New Illustrated Price List 
describing oyer 100 Gold and Sil- 
ver American Waltham Watches 
eentforaBcBtamp, It tells how 
I Bend watches to all parts ot the 
tJ.S. to be examined before paying 
any money. Undoubted reference. 
N.E.White, Jeweler, Newark, N.J. 



10,000- 



JUST ISSUED. -Steam Users. 



CORRU(;iATED AND TRIMPED IRON 

ROOFING AND SIDING, 

Iron Buildings, Roofs, Shutters, 
Doors, Cornices, Skylights, Bridges, 
etc. MOSELEY IRON BRIDGE 
AND ROOF CO., 5 Dey Street, 
New York. 




in CiOCi Affents Wanted in the Southern and 
IWjWWW Western States for the grandest triumph 
of the age. $100 per month and expenses. S3 Outfit 
IVee. GEO. A. LABRBNCE, Louisville, Ky. 




steam HoistinE MacMnes, 

Four Sizes— 4to 10 Horse Power. 
The Four Horse Power will raise 
1,200 1b. 150 ft. per minute. Other 
sizes in proportion. 

NOBLE &. HALL, 

ERIE, FA. 



TIDY SPOOL CASE. 




AGENTS WANTED ETERTWHEEE. 

Something new for Sewing Machines. Ladies' Work 
Basket or Pocket. Sample by mail. 25 cents, or amount 
in postage stamps. Send for circular. 
Address TERREliL & TRAVIS, Manufacturers, 
Yonkers, Westchester County, N, Y, 




ELEVATORS. 



All kinds of Hoisting Machinery a 
specialty. Steam, Hydraulic, and 
Belt Power for Passengers and 
, Freiglit. Iron Furnace Lifts, Port- 
able Hoists. STOKES & PARRISH, 
Furnace Hoist. 30th and Chestnut St., Phila, Pa. 



PI p D A Y ^"^ ^^'' "^^^ Rubber Printing Stamps . Sam- 
Dlu r HI pies free. Taylor Bros. & Co., Cleveland, O, 



Pulley Blocks. 

Iron Sheaves. Phos- 
phor Bronze Self- 
Lubricating Bush- 

iieS SmWBSa imj"hv<^/ ings. PBNFIELD 
■ ^ ^W^ ^^S2i^ BLOCK WORKS, 

Inside Iron Wroueht Patent Iron Sheave LoCk BoX 99, JjOCk- 
Strapped Block. Iron Block. Steel Roller Bushed, port, N. Y. 




MILLS' DIRECTORY Of BOILER OWNERS 

and STEAM USERS ititbe 
NEW ENGIiAND STATES. 

Arranged by city and town alphabetically. This book 
gives the number of Boilers used in each establishment. 
Business men dealing with this trade will appreciate its 
true value for canvassing and circular advertising. Sent 
C. O. D. for $5. THE J. N. MILLS PUBLISHING CO., 
10 Pemberton Sq., Boston. 165 Broadway, New York. 




BARNES' PATENT FOOT 
POWER MACHINERY. 
CIRCULAR SAWS, SCROLL 
SAWS, LATHEa FORMERS, MOR- 
TISERS,TBNONBRS,&c., for actual 
workshop business. 

Complete outfits for Mechanics 
and Amateurs. 

MACHINES ON TRIAL IF DE- 
SIRED. 

Say where you read this, and send 
for Descriptive Catalogue and Price 
List. W. F. & John Barnes, 

Kockford,lll. 



ij, hAnd power and hydraulic 

*f'"-^FfiElGHT.&PASSENSER«v- 

„;;*■; SHAfriNfrPULLEirs & han&ers 

jri^L.S. G/lA\/£SS,SON HOOHESTl/i NY. 



AQ-BNTS, inclose a stamp for a list of our New Patents 
(samples at cost). C. A. LIBBY & CO. , Bvansville, Wis. 



$1 OR Outfit free to Agents, and all expenses 
I ^O paid. Address H. B. SHAW, Alfred, Me. 



PROPOSALS. 

Bids will be received at Richmond, Va., until 10th June 

next, for furnishing Hydraulic Pumping Machinery and 

Cast-iron Water Pipes, for laying Water Pipes, for con- 

; structing Stone Masonry, and for both Rock and Earth 

Work. 

Forms of proposals and specifications can be seen by 
applying to the undersigned. 

W.TE. CUTSHAW, City Engineer. 

THE STRONG- 

est, most com- 
plete, and reliable 
of Enaines and 
Boilers. Special 
sizes, 4 to 40 H. P. 
Others on appll- 
cat ion. Also 
jointless si earn 
kettles and ma- 
chinery general- 
ly. Geo W. Tifft, 
Sons&Co.,BuflFa- 
10, N. Y. 




Patent Band Saws 

A SPECIALTY. 

Pattern makers are now using Band 
Saws exclusively for both inside and 
outside sawing because it pays. 

For circulars, address 

FRANK H, CLEMENT, 

122 Mill St.jKocliester, N.T. 



THIS WORK IS VBBY MELIABLS. AND IS 
STBONQLT BEOOMMENDED BY THIS PAPEB. 
It is undoubtedly the cheapest work of the kind ever imh- 
lished. The well kn'own repittation of the au- 
thor IS A SUFFICIENT GUARANTEE OF ITS VALUE. 

Allen's Artificers Assistant, 

THE K.ING- OB" BOOKS! 

Size, S}4 x 6 ixchks; contains more 
than 700 large. closelyprinted pages ; 
Hundreds of Illl'Strations and Dia- 
grams; Thousands OF New, Rare, and 
Valuable Formulas, Recipes, Trade 
Secrets, Mathematicat^ Calculations, 
Tables, Businkss Forms, etc., repre- 
senting NEAKJ,Y every TRADE, PROFES- 
SION. AND Occupation IX Christendom, 
and is a Complete Guide in allBranch- 

ES OF MECHANICAL INDUSTRY. 

Fine English Cloth Binding, Handsome Gilt Back.. .$2 .50 
Fine Leather Binding, Library Edition 3.50 

WiLIi BE SENT BY MAIL, POSTAGE PAID, TO ANY PART 

OF THE WORLD, on receipt oC the price. Agents 

WANTED EV1('.RYWHERP;, LiBERAIj COMMISSIONS PAID, 

H. B. ALLEN & CO.,Publishers, 59 Murray St.,New York. 




WESTON DYNAMO-ELECTRIC MACHINE CD 



Machines for Electro-plating, Bleotrotypine, Klectric 
Light, etc. In addition to testimonials in our Catalogue 
of Jan. 1, we beg to refer to the following houses: 
Meriden Britannia Co.; Russell &Erwinm'f'gCo.j 
Reed & Barton; Hall, Elton & Co,; Richardson, 
Boynton & Co.; Wm. h. Jackson & Co.; Stanley 
WORKS; ROGURS Cutlery Co.; Chas. Rogers Bros.; 
Edward Miller Co.; Mitchell, Vance & Co.; Nor- 
wALK Lock Co.; Hayden', Gere & Co.; Domestic 
sewing Machinu Co ; Kbkrhard Faber; Jos. Dixon 
Crucible Co.; Mumford & Hanson; Fagan & Son, 
and over 700 others. Outfits for Nickel, Silver, 
Bronze, Plating, etc. The two highest Centennial 
Awards, and the Centennial Gold Medal of Ameri- 
can Institute, and Paris, 1878. Prices from $1'.23 to 
$300. New Catalogue will be out in June. 



CONDIT.HANSON &VAN WINKLE 

SoleAsents JV^EWJiSK.MJ: 



New York Office, 93 and 94 Xlberty St. 



SALESMEN 



A Month and Eipenaea 

aellins to DEALERS ( 

¥71 n ;— -■ ■> II 1 ^ %# SAMPLES IREE. 

WAN I LUUPinsure answer. S. FOSTER k CO., Cincinnati, 0- 



mm 




THE No. 3 

Eureka Band Saw 

has advantages over any other manu- 
lactured. Is flrst-class in all respects, 
cheap, and durable. Also Pony Plan- 
ers and Upright Shaping and Variety 
Moulding Machines, and a large tHi- 
riety of Wood Working Machineiy. 
For particulars, address 
^ FRANK *fe CO., 

Buflialo, N, Y. 




Valuable Invention may be bought at 15 to $20 per co. 
For circular, etc., address C. Hazettine & Co., Derby, Vt. 



SA]!3^(ff!^f^m^^ 



l^o- ENTs „cH f %5 BEAVER FALLS, PA 
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Gold, Crystal. Lace, Perfumed, and Chromo Cards, 
name in Gold & Jet lOc.Clinton Bros.Clintonville,Ct. 



41^ 




ICE-HOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in SciEXTrFic Amekicax Sltp- 
i>li':me-nt, 59, I'rice 10 cents. To be had at this office 
and of all newsdealers. 




APPLE GRATER. 

Firat-class in every 
respect. Has iron 
cylin ders, iron 
frame, steel knives, 
adjustable concaves, 
and IS not surpassed 
»rfor quantity or quali- 
ty or work. For cata- 
logue of cider ma- 
chinery, address 
.BOOMER & BOS- 
'CHERT PRESS CO., 
Syracuse, N. Y. 



SCIENTIFIC AMERICAN SUPPLEMENT. 

Any desired back number of the Scientific AMERirAX 
ScPPLF.MKNTcanbe had atthis othcefor 10 cents. May 
also be had or ordered through booksellers and news- 
dealers everywhere, MUNN & CO., Publishers, 

37 Park Row, New York. 




TRIUMPH 
MIDDLINGS MILL 

Under Runner, Iron Frame. 
Mills changed from old to new process. 

WILCOX, SHIBfKLK & MILLER, 

Mill Fiu-nisliers, 
PITTSBURGH, PA. 

Established in 1848. 



rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34" to 36°. Con- 
tained in Scientific American SUPPLKMKNTNO. 116- 
Price 10 cents. To be had at this office and of all news- 
dealers. 



THE BEST THING YET. THE 

Fitchburg Acoustic Telephone Co.'s New Me- 
^tallic Telephone. Send for circulars. 

Fitchburg Acotstic Telephone Co., 
Box 78, Old City, Fitchburg, Mass. 



© 1880 SCIENTIFIC AMERICAN, INC 



May 29, 1880.] 



M^nixiU %mmtm. 
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VALUABLE BOOKS 

ON PAINTING AND VARNISHING. 

A Practical Treatise ou tlie Manufacture of 
Colors for Paint ins:: 

Comprising the Origin, Definition, and Classification of 
Colors; tbe Treatment of the Baw Material; the best 
Formulae and the newest Processes for the Preparation 
of every description of Pigment, and the necessary Ap- 
paratus and Directions for its Use ; Driers ; the Testing, 
Applications, and Qualities of Paints, etc., etc. By 
MM. Riffault, Vergnaud, Toussaint, and M.F. Malepere. 
From theFrenchoy A. A. Fesquet. 80 engravings. 8vo. 
17.50. 

A Pi'actical Manual of Irlousc-Paintintr, Gi*ain- 
ine, IVIarbling:, and !^iga Writing. With nine 
colored Illustrations of Woods and Marbles, etc. By 
E. A. Davidson. 12mo. |3. 

Painter, Gilder, and Vai'nishei-'s Cninpaiiion. 
Containing rules and regulations in everything relating 
to the Arts of Painting, Gilding:. Varnishing, Glass Stain- 
ing, Graining, Marbling, Sign Writing, Gilding on 
Glass, and Coach Painting and Varnishing; Tests for 
the Detection of Adulterations in Oils, Colors, etc. Six- 
teenth edition, revised, with an appendix. Containing 
Chevreul's Principles of Harmony and Contrast of 
Colors, etc. 12mo. 356 pages. $1.50. 

Sign Writing and Glass Embossing:. A Com- 
plete, practical Dlustrated Manual of theArt. By James 
Callingham. 12mo. $1.50. 

A Complete Guide fbif Coach Paintei*s. Trans- 
lated from the French of M. Arlot, C(^ach Painter. By 
A. A. Fesquet, Chemist and Engineer. 12mo. $1.25. 

1^" The above or any of our Books, sent by mail, free 
of postage, to any part of the world, at the publication 
prices. 

Our new and enlarged Catalogue of Practical and Sci- 
entific Books— 96 pages. 8vo— and other Catalogues sent 
free to any one who will furnish his address. 
HENRY CAREY BAIRD & CO., 

ixdiistrial publishi^rs and booksellers, 
810 Walnut Street, Phk.adklphia. 




"RELIABLE" 



Engines a complete success. 
I Prices still 40 per cent, below 
those of other makers. Un- 
"- -sjt^T" equaled for efficiency, simplici- 
'^y^-.^Sfr^- ty. and durability. Prices from 
--^^^ $250 for 10 H. P., to $400 for 30 
H. P. All complete, with Gov- 
ernor, Pump, and Heater. 
Address, for circular, 

HEALD, SI5JCO & CO., 

JJahUvinsvilio, N. Y. 



European Representatives of American Houses, with 
First-class Agents in the principal industrial and agricul- 
tural centers and cities in Europe. London, 7 Poultry, 
E. C. Paris. 8 Place Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 
shippers' discounts. 





SWEEPSTAKES, WITH THE ELLIS 

Patent Journal Box. The best Planer and Matcher ever 
made. Planing 20 in. wide, 6 in. thick, weight 2,100 lbs., 
$300; planing U in. wide, 6 in. thick, weight 2.500 lbs., 
$350. Beading, Arbor, ana Head, extra, $20. Sash, Door, 
and Blind Machinery a specialty. Send for descriptive 
catalogue to Rowley & Hermance, Williamsport, Pa. 

An engine that works without 
Boiler. Always ready to be started 
* /A^ >iU ^\ and to give at once full power, 
^^ ^^Wr U SAFETY, ECONOM.Y, 
^&^l CONVENI-ENCE 

/ , -ST "1 "%/ Burns common Gas and Air. No 

[ ' ] I V^ Steam, no coal, no ashes, no flres, 
— ^ '^^^— ^ „ no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SILENT GAS ENGINE. 

Useful for all work of small stationary steam enf;ine. 
Built in sizes of a, 4, andr H. P. by SCHI-ErCHER, 
SCHUlHM & CO., 3045 Chestnut Street, Phiia., Pa. 
H. S. manning & Co., Ill Liberty St., N. Y., Agents. 

airMipressors. 

THE NORWALK IRON WORKS CO., 

SOUTH NORWAIiK, CONN. 

Bootwalter Engine, 

1 1* J Compact, Substantial, Econom- 
ical, and easily managed; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
1 »r-\ ernor. Pump, etc., at the low 
k S A price of 
^-a .i--w^L'*3rl § HOiiSE POWER $240 00 

•^^hfr^^^^s^ ^^ " " 3'*^o w 

ii i *j"*'*- _ StS^ Put on ears at Springfield, O. 
B±...r • ' >. m-.. JAMES LEFFEL & CO., 

Springfield. Ohio, 
or 110 Liberty St., New York. 

THE DINGEE & CONARD CD'S 

BEAUTIPUIi EVER-BIiOOnilMQ .. 




RUBBER BACK SQUARE PACKING. 

BEST IN THIi WORJjD. 

For Packing the Piston Kods and Talve Stems of Steam Kngines and Pumps. 

B represents tlxat part of the packing wliich, wlxen in use, is in contact witli the Piston Rod. 
A the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made in lengths of about 20 feet, and of all sizes from K to 2 inches square. 

JOHN H. CHEEVER, Treas. NEW YOUIi BKLTING & PACKING CO., 37 & S8 Park Row, New York. 




THE DRIVEN WELL. 

Town and County privileges for making l>riven 
Wells and selling Licenses under the established 
American Drivi^n Well Patent, leased by the year 
to responsible parties, by 

WM, D. ANDREWS 6c BRO., 

335 BROADWAY, NEW YORK. 



SkINNEK itWOOD. EniE. PA- 




ED ADVERTISEMENT 



Wood-Working- Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines. Eastman's Pat. >iiter Machines, and 
Wood-Working Machinery generally. Manufactured by 
WITHEKBY, RUGG & RICHARDSON. 

26 Salisbury Street. Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.j 



AHEAD OF ALL COMPETITION 

X880. 

^"EjpHII/^DEliPIII 




Lawn Mower 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters. Milling Machines. Special 
Machinery. E. GOULD & BBEKilARDT, Newark, A'. J. 




SHEPAIID'S CEliEBRATED 

$§0 Screw Cuttin? Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments. Chuclis, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs of 
artisans. 

il. Ii. SHEPARD *t €0., 

,331, 333, 335. & 337 West Front Street, 
CincinnntI, Ohio. 



EIGHT SIZES FOR HAND (TSE. 



W'eiffliintj from l^i To 51 lbs. 
THREE SIZES FOR HORSE POWER. 

The very large increase in our sales last year prove 
that these machines fully sustain the awards "AS 
THE BEST" made to them at the great Centennial 
"hiindi'ecl day trial," In Philadelphia, in 1876, and 
their complete victory at the Paris Exposition in 1878. 
We offer for 1880, Macnines from entirely new patterns 
and greatly Improved in every respect. 

Examine our New Lawn Sweepers. Hand or Horse 
size 

GRAHAM, EMLEN *t PASSMORE, 
Patentees and Manufacturers. 
631 llarliet St., IMiiladelpliia, Pa. 
Send for Descriptive Catalogue with prices. 



THE 

Eclipse Engine 

Furnishes steam power for all 
Ag}icultural purposes, J>rim7ig 
SrtH Milhi, and for every use 
where a flrst-class and eco- 
nomical Engine is required. 
Eleven first-class premiums 
awirded, including Centenni- 
^ ,- al, ' (fi. Refer to No. T, issue of 
X^i '77, No. U, issue of '78. of Sci- 
■■'"EXTii'ic Amehican, for Edi- 
J tonal illustrations. 
tilKK & CO Waynesboro. Franklin Co., Pa. 
\\ hen jou write please name this paper. 
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STE^M PUMPS, 

FOR EVERY DUTY. 

VALLEY MACHINE CO., 

EASTHAMPTON, MASS. 



SPARE THK CROTON AND SAVE TIIK COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D.ANDREWS & BRO. ,235 Broadway, N.Y., 
whocontrolthe patentf orGreen'sAmerican DrivenWell, 



WOOD WORKINGMACHINERY. 

„.!.I)l.«N'N5uir"=:oii'?;,5i"i:. 



TENONING,CARVING, "^i 
? MACHINES. 7 

BAND & SCROLL SAWS [ 



J..^.17!A71."4Sit C€^. 



Pond's Tools, 

E^ngliie Latheii. Planers, Drills, Sec, 

DAVID W. POND, Worcester, IVIass. 
The George Place Machinery Agency 

Maehlnery of Every Description. 



121 Chambers and 103 Ileade Streets," ^ew Tork. 



IMPLEMENTS, MACHINERY, ETC. 

Catalogues, prices, and Agencv terms solicited. Unex- 
ceptional references. OSKA*R NETZLER, Agent In 
Brisbane, Queensland, Australia. 




Grain Soeculation 

in large or small amouuts. $85 or $85,000. Write 
W. T. SOULE & CO., CommiBsion Merchants, 
130 La Salle St., CHICAGO, ILL., for Circulars. 



TBI BDIJ/\MP Works 1 mile. 
KkCfnUIV C Price $3.50, Pat'd 
Circulars free, Holcomb & Co., Mallet Creeli, Oliio. 



B. W. FAYNE & SONS, CORNING, N, Y. 




b: » -X* .A. iijc XH ] 



CB:Z3 1R40, 



Patent Spark-Arresting En- 
gine9,mounted and on skids. 
Vertical Engines with wro't 
boilers. Eureka Safety pow- 
ers with Sectional boilers— 
can't be exploded. All 
with Automatic Cut-Otfs. 
From$150 to $2, 000. 

Send for Circular. State 
where von sow this. 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November 18, 1879. 
For Macndain Rond making. Ballasting of Kailroads, Crushing Ore», use uf Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, effici- 
ency, and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medal of Svjperiority awarded by American Institute. 

BLAKE CRUSHEU CO., Sole Makers, New Haven, Conn, 





THE BEST IN THE WORLD. 

Our Great Specialty is Qrnwlng and distributing these 
Beautiful Roses. We deliver Strong: Put Plants, 
suitable for immediate bloom, sa/eZi/ if>i/ maif at all post- 
oflBces. 5 Splendid Varieties, yoivr oholce, all labeled, 
for SI t I'-i for §-2; 19 for ^3; '26 for S4; 35 for il5; 
75 forSlOj 100 for S«13. ^ Send for our New 
Ouide to Rose Culture— 60 pages, elegantly illus- 
trated— and choose from over Five Hundred Finest 
Sorts. Address 

THE DINGEE & CONARD CO., 
Rose Growers, West Grove, Chester Co., Pa. 




The attention of Architects, Engineers, and Builders 
la called to the great decline in prioes of wrought 
STRtJCTITRAI. IRON. 

It is believed that, were owners fullv aware of the small 
difference in cost which now exists between Iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insurance and avoiding all risk of inter' 
nwtwwi to busiTjess in .consequence of flre. Book of de- 
tailed i nformation furnished to Architects, Engineers, 
and Builders, on application. 



Delamater Steam Pumps, 

For every variety of work. 

WATERWORKS PUMPING ENGINES. 
Delamater Iron Works, 

Boiler Makers, Giiirine Builders, 
and Fouiidi'rs, 

Office, No. 10 CORTLANDT ST., 

Works, Foot of W. 13th St. , North Riy^r, New York. 
ESTABLISHED 1841. 



d» ^ ^ ^ A YEAR and expenses to agents. Outfit Free. 
SP / / / Address P. 0. VICKERY, Augusta, Maine. 




THE HOLLY SYSTEM FOR HEATING 

cities and TlllaneB, under the Holly Patents, Is In prac- 
tical operation In many places. For economy, comfort, 



and convenience, is superior to any other principle. 
Licenses granted to corporations for the use or this sy.'; • 
tem. Holly Steam Combinat'a Co.| Lim., Lockport.N.Y. 



MACHINISTS' Tools. 



New and Improved Patterns, 
Send for new illustrated catalogue. 

Laihes, Planers, Drills, &o. 

NEW HAVEN MANUFACI'URING CO., 
New Haven, Conn. 



STEAM PUMPS. 

HENRY R. WORTHINGTON. 

a39 Broadway, N. Y. S3 Water St., Boston. 
709 Market St., St. Ijoiiis, Mo. 

The WoRTHiNGTO.v Pumping Engines for Water 
Works— Compound, Condensing or Non-Condensing, 
Used in over 100 Water- works Stations. 

Worthington Steam Pumps of all sizes and for all 
purposes. 

Prices below those of any 

other steam pump in 

the market. 

Water Meters. Oil Meters. 




Thin lumber, 1-16 to y^ inch thick, cut and seasoned by 
our recently patented machines, equal if not superior to 
the sawed and planed wood, being smooth, flat, and in 
all cases perfectly seasoned. Used by the largest manu- 
facturers in the country, and giving entire satisfaction. 
In addition to our specialty, our usual complete stock 
of sawed Hardwood, Lumber, and Veneers, figured and 
plain, Burls, etc. 

GEO. W. READ & CO., 

186 to 200 Lewis Street, NeAY York. 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 
of Norrlstown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers tne mercury rapidly. 



^^ Apply as above. 




A APyTC Catalogue free. $7 per day made easy. 
nUCn I V .1. 1'. GAOE *fe CO., Boston, Mass. 




The '* Burs:ei>)S " 
Non - ComliictHi'. 

for Heated Surfaces 
Applicable to plane 
or curved surfaces, 
pipes, elbows, and 
valves Kasily ap- 
plied eflScient. and 
mexpensive Bu- gess 
Steam Pipe Covering 
Co , 20th and Kidg 
Ave Pbila, " 



To Electro- Platers. 

"DATTERIES, CHEMICALS, AND MATE- 

-'— ^ rials, in sets or single, with Books of Instruction 
for Gold, Silver, or Nickel Plating. THOMAS HALL, 
Manufacturing Electrician, l9Bloomfleld Street, Boston, 
Mass. Illustrated Catalogue sent free. 



CAVEATS, COPYRIOHTS, liABSL 
REGISXRAXION, E rC« 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

I n this line of business they have had over thirty 
tears' experience, and now have unequal ed facilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Pateiits and how 
to procure them; directions concerning Labels, Copy- 
rights, i)esign8. Patents, Appeals, Reissues, Infringe- 
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

Forei0ti I'ntents.—'We also Beni,fr€eof ckarge^ «. 
Synopsis of Foreign Patent Laws, showing the cost anfi 
method of securing; patents in all the principal coun- 
tries of the world. American inventors should bear iu 
mind that, as a general rule, any invention that ia- valu,. 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patei ts— embracing Canadian, English, German, 
French, an^l Belgian —will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HUNDHED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$■75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of T*atenf8, — Persons desiring any patent 
issued from 1836 to November 3D, 1866, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 90, 1866, at which 
time the I'atent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy o f the claims o f any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents eent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 l»ark Row, New York. 

BRANCH OFFICE^Corner of F and 1th Streets, 
Washington^ D, C. 



Roots' New Iron Blower. 




POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manuf'rs, 

CONNERSVILLE, IND. 

S. S.TOWNSEND, Gen. Agt., \ % g'jX'e.."" 1 NEW 
WM. COOKE, Selling Agt., 6 Cortlandt Street, ) YORK. 
JAS. BEGGS & CO., Selling Agts. , 8 Dey Street, -' 
•SEND FOR PRICED CATALOGUE. 
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Inside i*ag:ev each insertion - - - 75 ceutH a line* 
Hack Page, ea,cli insertion --- $1.00 a iiue. 

(About eigtit words to a Jine.) 

Engravings ntay head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

tW The pubJishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 



Boofraa aus usma pelts. 



THE MACKINNON PEN OR FLUID PENCIL. 



I'articulars mailed Free. 
MACKINNON PEN CO., 

200 Broadway,near Fulton \t.,N.T. 




The New York Ice Machine Company, 

21 COURTLANDT STREET. tlOOM 54. 

Low Pressure Binary Absorption System. 

Advantages over othei" Miicliines. 

Makes 25 per cent, more Ice. Uses only H water of con- 
densation. No Pressure at rest. Pressure in running, 
14 pounds. Self-lubrlcatihg. No Leaks, non-inflamma- 
ble. No action (^ Metals, Easy Attendance. 



A durable and economical roofing material furnished 
for $2.75 per square (10x10). Waterproof Sheathing Paper, 
for lining houses, depots, etc., 48 cents per square (10x10). 
Send for samples and circular. E. H. MARTIN & CO., 
B O. Box 2534. 70 Maiden Lane & 9 Liberty St., N.Y. City. 



GOOD Brsiiwess FOR sale:. 

Owing to ill health, the subscriber offers for sale his 
interest in the Iron Foundry and Machine Shop of 
T. H. Risdon & Co. 

This establishment manufactures the celebrated Ris- 
don Water Wheel, which excelled all competitors at the 
test of turbines at the Centennial Exhibition. This is a 
rare chance to obtain an interest in a long established 
and prosperous business. 

Wfllhe soidcheapand on accommodating terms. 
Apply to T. H. RISDON (private), 

Mount Holly, N. J. 




Importers, Manufacturers, and iJualui s in 

FIRE ARMS AND SPORTING GOODS, 

300 BROADWAY, NEW YORK. 

Every article of substantial merit known to the Trade 
supplied, and orders solicited. 



H-WJOHNS: 

Liquid Paints. 

These are the purest, finest, richest, and most durable 
paints ever made for structural purpose. They are pre- 
pared ready for the brush in sixteen newest shades and 
standard colors, suitable for the tasteful decoration of 
dwellings and all classes of buildings, inside and out, and 
for a,ll purposes where a perfect protective coating is re- 
quired, and covering body and durability considered, 
they are twenty-Jive per cent, cheaper than the best White 
Zead or any other kind of paint now in use. 

t^' Be Sure and Get the GENUINE, Which Are Manu- 
factured Only by 

H.W. JOHNS M'FG CO., 

87 ^Maiden Lane, IVeiv York. 

Sole Manufacturers of Genuine AsbestoH 
Roofing^ Boiler Covei'ings, Slieatliings, &:c. 

iW Special Prices to large consumers. Samples of 
Colors and Descriptive Price Lists sent free. 




Il'll'l'llf 

BUKER BLOWER. 

(FORCED BLVST ) 

W arranted Superior to any 
other. 

WILBEAHAM BROS. 

-U8 Prankford AvenuCj 






U..^. -.^c:- 



illStones and Corn IViills. 

We make Tiurr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
(iearing specially adapted to Hour Mills. Send for 
catalogue . 

J. r. NOYE & SONS, Buffalo, N. Y. 



FOR SALE OR RENT, AT A MERELY 

nominal figure, the Camden and AmboyR. R. Shops, at 
Bordentown, N. J. For descriptive circular, address 
BOARD OF TRADE, Bordentown, N. J. 



Te I B ^ D A D U ^iid Electrical Supplies. 
dBC\i«nLf*rn send for Catalogue. 
C. E. JONES & BRO., CINCINNATI, O. 




J. STEVE\S & CO., 

P. O. Box !ii8, Cliicopee Falls, ]\Iass. 

Manufacturers of Stevens' Patent Breech- 
lioading Sporting and Hunters' Pet Rifles, 
Single and Double Barrel Shot Guns, 
Pocket Rifles, Pocket Bhot Guns, Gallery 
Rifles, Superior Spring Calipers and Divid- 
ers. Including the New Patent Coil Spring 
Calipers ; also Double Lip Countersinks and 
Hathaways' Patent Combination Gauge. 



ADJUSTABLE INCLINE PRESSES. 

STILES & PARKER PRESS CO., Middletown, Conn. 



CLASS SIGNS. 

Transparent Colored Glass Signs, by a new process. 
Cheaper than sand blast or acid work. Fine work, trade 
marks, designs, etc., that cannot be done by any other 
method. 

CHEMICAL GLASS SIGN CO., Lim., 
P. O. Box 3248. 9 Barclay St., New York. 



COLUIflBIA BICVCL.1:. 

A practical road machine. Indorsed 
by the medical profession as the most 
healthful of outdoor sports. Send 3 
cent stamp for 24 page catalogue, with 
price list and full information, or 10 
cents for catalogue and copy of The 
\ Bicycling World. 

THE POPE IH'F'G CO., 
89 Summer Street, Boston, Mass. 



Wm. A. HARRIS. 

PROVIDENCE, R. I. (PARR STREET), 

Six minutes walk West from station. 
Original and Only builder of the 

HARK1S-C0KL1S8 ENGINE 

With Harris' Patented Improvements^ 
from 10 to 1,000 H. P, 



BOILER COVERINGS. 

Plastic Cement and Hair Felt, with or without the 

Patent **AIR S P A C E " Method. 

ASBESTOS MATERIALS, 

Made from pure Italian Asbestos, in fiber, mill board, and 
inrll ■ "^ .. TI1ECHA1.MERS-SPENCECO., 



1<>J Ji] II 



I I Foot of B. 9th Street, New York. 



-^"t^BLACKSMITffS'ao;^ "^ 
& PORTABLE FORGES 'miL. 

FOR SALE BY ALL DEALERS iff! 
Jf BUFFALO FORGE CO M'F'RS Jf 
i, BUFFALO. N.Y. fpj 

SEND FOR CIRCULAR & PBICE LIST -^ ^ 




WOOD SOLE SHOES. 

The cheapest, most durable, 
warm, good looking, and tho- 
roughly waterproof shoe. Par- 
ticularly adapted to Brewers, 
Miners, and all classes of labor- 
ers. Send stamp for circular 
and price list. 

CHAS. W. COPELAND, 

122 Summer St. , Boston, Masa. 



BUY NO BOOTS OR SHOES 

Unless the soles are protected by Goodrich's Bessemer 
Steel Bivets. Guaranteed to outwear any other sole. All 
dealers sell them. Taps by mail for 75 cents in stamps. 
Send paper pattern of size wanted. H. C. GOODRICH, 
19 Church St., Worcester, Mass. 



HARTFORD 

STEAM BOIL-ER 
Inspection & Insurance 

COMPANY. 



W. B, FRA1\RLIN,V. Pres't, J. M, ALLEN, Pres't. 
J. li. PIERCE, See'v. 



Tk Rodier Patent Single Iron Plane, 

Made of extra quality iron. A 
practical laborsavingtool. Cuts 
against the grain equally as well 
as with it. Can be adjusted in- 
stantly to cut a coarse or fine 
shaving, and excels any double 
iron plane ever produced. Address LAFLIN MANU- 
FACTURING CO., North Elm Street, Westfteld, Mass. 




GENUINE BABBITT METAL, 

Fine Brass and Composition Castins:^, 
E. STEBBINS M'F'G CO., SPRINGFIRLD, MASS. 



llll^TRATIONS OF ALL IvINDS MADE QUICKLY AND CHEAPLY. 




ILliTJSTRATED CIRCTILAR SENT O^ RECEIPT OF STAMP. 



A PLANING MILL OUTFIT FOR SALE 

very low for cash. Will sell all together or each machine 
separate. All flrst-class machines, good order. 

J. H. KERRICK & CO., Indianapolis, Ind. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 




"BUCKEYE" 
LAWN MOWER. 

The lightest and easiest run- 
ning Mower ever made. 

Strictly Fikst Class. 
MAST; FOOS & CO., 

Springfield, Ohio. 
Sendf or catalogue. 



FIRST GRAND 

Millers' Exhibition, 



TO BE HELD IN 



EXPOSITION BUILDINGS, IN CINCINNATI, 



May 31 St to June 26th inclusive. 



Six Automatic Cut-oif Engines to be 
Tested. 

Ten Complete Flour Mills in Opera- 
tion, 

A Complete "Vienna Bakery. 

Mill Machinery from all Quarters of 
tlie Globe. 

Reduced Railroad Rates. 

Ample Hotel Accommodations. 



MPROPE 



Address JOHN A. ROEBLINQ'S SONS, Manufactur- 
ers, Trenton, N. J ., or 117 Liberty Street, New York. 

'\\ heels and Rope for conveying power long distances. 
Send for circular. 



SECOND-HATSD BI.AKE CRUSHER 

for sale cheap. New pattern. 12x16. 

Address P. O. Box 231, Baltimore, Md. 



Pictet Artificial Ice Co., Limited, 

P.O. Box 3083. 142 Greenwich St., NewYoi-k. 

Guaranteed to be the most efficient and economical of all 
existing Ice and Cold Air Machines. 



The Asbestos Packing Co., 

Iliners and Dlannfactnrers of Asbestos, 

:^ o s I* o 3>a', 3VE.A.SS., 

OFFER FOB SALE: 
PATENTED ASBESTOS ROPE PACKING, 
" " LOOSE " 

" " JOURNAL " 

« <i WICK " 

" « MILL BOARD, 

« « SHEATHING PAPER, 

« « FLOORING FELT. 

" " CLOTH. 



PERFECT SECURITY, AGAINST 



Ihe Rubber-covered Uarrlage Step is the safest 
and handsomest Step made, and is fast superseding the 
old iron step on fine carriages. Durability warranted. 
Carrlage^juilders will be sure to please their natrons by 
adopting this improved sten For saleby dealers in Car- 
riage Goods. RUBBEE STEP M'F'G CO., Boston, Mass. 



ACCIDENTS FROM SLIPPING. 



Working Models 

And Experimental Machinery, Metal or Wood, made to 
order by J. F. WERNEK, 62 Centre St., N. Y. 



"DTrtvrwvi ^^-^^vG For showing heat of 
■*^y* Umeiiers, ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, etc. 

HBNBY W. BULKLBY, Sole Manufacturer, 

149 Broadway, N. Y. 



PORTLAND CEMENT, 

From the best London Manufacturers. 

K. B. & S. AND BURHAM CEMENTS. 

For sale by JAMES BRAND, 85 Beekman St., New York. 



FRIEDM ANN'S PATENT 



Are the cheapest and most effective machines 
in the market for 

ElsyatiLg later and Confsyini Lipitls 

from Mines, Quarries. Ponds, Rivers. Wells, Wheel Pits ; 
for use in R. R. Water Stations, Factories, etc. They 
are splendidly adapted for conveying liquids in Brew- 
eries. Distilleries. Sugar Refineries, Paper Mills, Tanner- 
ies, Chemical Works, etc. Send for illus. catalogue to 

IVATHAN & DRElfFUS 

Sole Manufacturers, NEW YORK. 



THK T^NITE CO., 

STROUDSBURG-, PA. 
EVIERY WHEELS AND GRINDERS. 

LONDON-9 St. Andrews St., Holborn Viaduct, B.C. 
LlVBRPOOL-42 The T<Smple, Dale St. 



i ROCK DRILLING MACHINES 
AIR COMPIRESSORS 

I MANUFACTURED BY BuRUIChRoCkDrUL C . 
SEND FORPAMPHLET. FITCHBURG I^P.SS. 



Chicago, May 19, 1880. 



CORNER 
N 
EAT. 

Grand opportunities to deal with $25 or $25,000, Write 

W. T. SOULE & CO., 

130 LaSalle St., Chtcaso. 




BVROESS' PORTABLE 

MECHANICAL BLOW PIPE 

Supersedes the Forge, Bellows, and Mouth Blow Pipe 
by saving time, labor, and breath. Gives the gentlest 
flame or hottest blast without exertion. 

J. BLLIOTT SHAW, 154 S. 4th St., Phila., Pa. 



FOR SALB.— One of Waters' Patent Feed Water Heat- 
ers. Was in use about two years. Believed to be as 
food as new. Cost »200. Will be sold for tli- 
CHOOIi & BLAKBLY, Evening Star Office, Phila, Pa. 



BXPBRT BOOKKBBPBR, WITH FIFTBBN YEARS' 
valuable experience, desires position where he can earn 
?2,000 per annum. JOHN LOUIS, Station B, New York. 



BROWN^PAT-SPLIT 

Chaffe. Hangers, 



' pr 

^N, 



BROWN, 57, 39, & 61 Lewis St., New Vork. 




OP THB 



FOR 1880. 

The M«st Popular Scientific Paper in tlie World. 
VOLUME XLIlTlsEW SERIES. 

Only $3.^0 a Year, including postage. Weekly* 
5^ Numbers a Year. 

This widely circulated and spTendidlyillustrated 
paper is published weekly. Every number contains six- 
teen pages ot useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes o f Readers find in Thk Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much aa 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific Americax will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of TheScientific Ameri- 
can will be supplied gratiB for every club of Jive subscriber a 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Drafts or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row, New York. 

To foreign Subscribers,— Under the facilities of 
the Postal Union,the Scientific American is now sent 
by post direct from NewYork,with regularity,to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, German>, 
Russia, and all other European States ; Japan, Brazil* 
Mexico, and all States of 'Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, 1 year ; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York, 

THE "Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 50 Gold St., New York. 
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